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THE NEW STATE CAPITOL AT HABTFOED, CONN. 
It is curious to note how the course of architecture in this 
country has closely followed the changes in the art devel- 
oped in Europe and more especially in England. The severe 
Roman classical style of the last century became supplanted 
in the Greek revival of 1762, and in both Great Britain and 
the United States appeared buildings in the main reproduc- 
tive of ancient Hellenic temples. The British Museum in 
London, and our own public buildings in Washington, be- 
sides numerous custom houses, hotels, and banks, are types 
of more imposing edifices erected in the Greek style, ; while 
scores of wooden country dwellings in almost every village 
in the Eastern States attest, by their heavy pillars and broad 
porches, the predilection of architects for its use wherever 
possible. As the Roman has failed before the Greek, so has 
the latter in no small measure become less popular than the 
Gothic, the revival of which style may be fairly dated as of 
fifty years ago. Fostered by progress in archaeological studies 
and by ecclesiastical patronage, the mediaeval in art grew 
steadily in favor ; and as a result, an almost new order of 
architecture,the modern secular Gothic, sprang into existence, 
which, emancipating itself from purely religious application, 
has reformed th"e very principles of the original designs. To 
Ruskin is ascribed this change, and Eastlake says that it was 
reserved for him " to strike a chord of human sympathy that 
vibrated through all hearts, and to advocate, independently of 
considerations which had hitherto only enlisted the sympa- 
thy of a few, those principles of mediaeval art whose appli- 
cation should be universal. " 



With this brief review of the origin of the secular Gothic 
in architecture, we lay before our readers a fine engraving of 
an edifice which, when completed, will probably be the most 
prominent and striking example of the style as treated in 
the United States. It is the State Capitol of Connecticut, 
and is located in the City Park, a tract of some 40 acres, in 
the city of Hartford. The site is on elevated ground, is 
commanding and appropriate, and admirably suited to dis- 
play the fine design of the structure. The central feature is 
the dome, which, springing to a hight of two hundred and 
fifty feet above the ground, is surmounted by a colossal 
female figure, representing Connecticut, holding in her hand 
trie original charter of the State. In common with the entire 
edifice, the dome is of white marble and richly adorned with 
arcades, columns, galleries, and with thirteen figures placed 
one at each terminal at angles, each statue supporting a shield 
bearing the arms of one of the original States. The dome 
in plan is a dodecagon 56 feet in diameter, and is flanked by 
towers 160 feet in hight. 

The extreme length of the main building is 300 feet and 
its greatest depth 200 feet. Its construction is of the most 
substantial description, iron beams and brick arches, and also 
ground arches in brick filled in, being used throughout. The 
main entrances are on the north and south fronts.having ves- 
tibules, and leading through arcadedopenings. In the tym- 
pani of the arches over the grand entrance, are five bas re- 
liefs representing Putnam leaving his plow, and his celebra- 
ted horseback ride down the steps, the charter oak, the land- 
ing of the pilgrims, and the surrender of Cornwallis. On the 



front of the building above the main door are twenty- six 
niches destined for large statues, and suitable places are p ro- 
vided over all the entrances for the reception of busts of dis- 
tinguished men. These decorations and the handsome slate 
roof, together with the general ornate type of the building, 
will render it,if we may judge from the finished drawings of 
the elevation, one of the most artistically beautiful structures 
ever erected. The lower and third floors are devoted to offices 
and apartments for state and other officials. The second 
floor contains the Halls of the Senate and Representatives 
the Supreme Court, and the Library. The Representatives ' 
Hall is in the central building of the front, is lighted on 
three sides, and is supported on arcades of polished granite 
columns, with capitals elegantly carved in marble. The libra- 
ry has two stories of window?, and of alcoves for books. 

The main hall, which is approached by all entrances.is tiled 
and has a stone colonnade, supporting the groined ceiling and 
floor above. It is well lighted from the doorways and the 
corridors at each end. There are two grand staircases, en- 
tirely of stone and of very massive and beautiful design. 

Mr. R. M. Upjohn, of this city, the designer of St. Thomas' 
Church on Fifth avenue and many other prominent buildings 
throughout the country, is the architect. He informs us 
that the ground floor of the structure is now completed and 
that the entire edifice will require about three years to 
finish. 

■>-••>-* 

Gold melts at 2,590° Fah. — a little above the melting 
point of copper. 
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THE VIENNA EXHIBITION AND ITS RESULTS. 

The Vienna Exhibition closed November 1 last, and that 
wonderful display of industrial products, which had been 
gathered with so much toil, and at such expense of time and 
money, from every quarterof the globe, has been broken up, 
and its exhibits are now scattered as widely as before their 
collection. The greatest of international exhibitions has 
become a thing of the paat^ Its influence, however, remains 
and will long be felt in every part of the world. Even on 
our side of the Atlantic, thousands of miles from the strange, 
busy scene in which we, of all civilized natic is, took least 
part, we feel that, in some respects, we have been benefitted 
by the most important and most creditable of all Austrian 
enterprises. 

We felt it our duty to warn the public of the risks which 
were to be met by those who proposed to take into Austria 
valuable inventions. We considered the defective patent 
code of that country no safeguard to inventors, and showed 
that, despite the promises — still unfulfilled — of liberal 
changes, any really valuable improvement would be likely 
to be pirated, unless, as could seldom be the case, the exac- 
tions of the law were fully complied with. These facts were 
so well exhibited that but few of our great inventions were 
seen at Vienna, and the United States section became conspic- 
uous for its Email extent ; and our own people, visiting the 
Ausstellung , were struck with the barrenness of the Ameri- 
can department. We were, however, well represented in 
quality, if not in quantity ; and if we may judge from the 
official record of awards, the jury was very favorably im- 
pressed. The proportion borne by the number of awards of 
Medals of Progress to the number of Medals of Merit grant- 
ed, as well as the large proportion of awards made to our 
small number of exhibitors, are both high, in Group XIII 
(machinery). The medals are nominally of equal value, but 
the second class mentioned are given for abstract merit, 
while the first named were given only where merit was 
accompanied by evidence of a substantial and meritorious 
advance, effected since the date of the Paris Exposition, in 
devices deemed specially meritorious at that time. The 
United States brought away one third more medals of the 
first than of the second kind, and is, we believe, the only 
nation in which the comparison does not give a reverse pro- 
portion. 

The real results of this enterprise are properly gaged, 
however, by a broader view than this. The distribution of 
medals is but an incidentof the grand work. Comparatively 
few of the exhibits taken to Vienna by our people will be 
brought back to the United States. They have found pur- 
chasers from all parts of the world, and go among strangers, 
civilized and uncivilized, to spread abroad the fame of Amer- 
ican mechanics and Yankee inventions. Our sewing ma- 
chines are distributed from St. Petersburg to Calcutta, and 
our agricultural implements are found in every grain rais- 
ing district from Great Britain to China, and our wood and 
metal working tools are almost as familiar to the Hungarian 
and the Bohemian as to our own mechanics. In the Chinese 
and Japanese sections, even, it was noticed very early in the 
season that nearly every article was marked verkauft (sold) 
and the unique productions of the Orientals thus also become 
distributed throughout the world. From the farthest east, 
from north and south and west, the most intelligent and the 
most enterprising of every nation have met to see what 
others have accomplished, and to learn whatever may most 
aid their own advancement. 

It is this universal dissemination of the acquired knowl- 
edge of every department of industry that constitutes the 
most important work of an international exhibition. Bring- 
ing together, aB it does, the products of the labor of every 
nation, and displaying the natural resources of every coun- 
try to all who can purchase the one or who can develope or 



utilize the other, bringing the nations of every part of the 
globe into close communion, and presenting to all the best 
fruits of the labors of each, the most advanced and most 
thoroughly civilized are stimulated by competition to great- 
er exertions, and to the accomplishment of still nobler re- 
sults ; while those countries which are farthest behind in the 
great march of human progress are taught what has been 
done by others, and are awakened and urged to make an 
earnest effort to overtake those who are now so far in ad- 
vance of them. All lire taught that nations, like individuals, 
may choose between poverty and competence, if not affluence, 
and that intelligence, honesty, industry, and frugality inva- 
riably bring their reward. 

Now that the Austrian Exhibition of 1873 has become one 
of the great bygones, we look forward with renewed zeal to 
the successful inauguration of our own coming Centennial 
International Exhibition of 1876. The time for preparation 
is none too ample, and we anticipate with anxious as well 
as hopeful interest the opening of its 

•.*••**•« long laborious miles 

Of palaces ; lo ! the giant attics 

Rich In model and design, 

Harvest tools and husbandry, 

Loom and wheel and enginery, 

Secrets of the sullen mine, 

Steel and gold, and corn and wine, 

Fabric rough or fairy tine, 

Shinny tokens of the line, 
'' Polar marvels, and a feast 

Of wonder out of West and'East, 

And shapes and hues of part divine 

All of beauty, all of use, 

That one fair planet can produce, 

Brought from under every star, 

Blown from over every main, 

And mixed, as life is mixed with pain, 

The works of peace with works of war. 
-.^*.«- 

PATENT OFFICE FEINTING. 

A correspondent of the New York W*rld, writing to that 
paper from Washington, gives some items of public printing 
done by the Congressional Printer, among which iB the sum 
of $142,793 charged for Patent Office printing. On this the 
writer complains in the following style : 

" I selected the Patent Office from the Interior Depart- 
ment for this reason : the work done for that institution is 
not paid for by taxes, but by the people that take out patents. 
It is the people's money, not the Administration's, and in 
justice the work should be let out to the lowest bidder after 
advertisement. In this item 25 per cent, if not more, could 
be saved. In this connection the Government is running a 
monthly periodical for$l a year, called the Official Gazette, a 
most flagrant abuse of public confidence and rather a small 
business for a government spending its $300,000,000 a 
year to engage in." 

We fail to perceive where the " flagrant abuse of public 
confidence " would come in, even if it were true that the 
Official Gazette were a monthly periodical run at $1 a year. 
Unfortunately it is not true. The price is $6 a year, and it 
is published weekly. The publication is, however, carried on 
at a heavy expense to the government; but as it has been 
expressly ordered by Congress, the Commissioner of Patents 
only discharges his simple duty in attending to its publica- 
tion, and the manner in which the work is produced is 
highly creditable to him. The Official Gazette takes the 
place of the former annual volumes, known as the Patent 
Office Reports, on which Congress was accustomed to spend 
far more than the weekly Gazette costs. 

The Patent Reports were printed for free distribution by 
members of Congress, and the same practice is substantially 
maintained in respect to the Gazette. The public demand 
for it is far from sufficient to pay its support. 

Ten thousand copies of the Gazette are printed every week, 
of which three thousand copies go to subscribers, who pay 
$G a year, and seven thousand copies are given away to 
members of Congress, other departments of the government, 
courts, libraries, etc. The total cost of the publication is not 
far from sixty-four thousand dollars a year. The annual 
loss to the government by the publication, is a little under 
fifty thousand dollars a year. 

Prior to the establishment of the Official Gazette, the patent 
claims were published in the Scientific American, and 
our publication of them was a matter of great convenience 
and advantage to the Patent Office. On the basis of the 
amount now paid out by the government for similar work, 
our publication of the claims must have saved the Patent 
Office from twenty to forty thousand dollars a year, during a 
period of nearly twenty years. But we never received a sin- 
gle centaro from the Patent Office for the service; iLdeed we 
could never prevail upon the department to be so liberal as 
to furnish us with a free copy of the claims for our printers 
to set up the types. On the contrary, we were compelled to 
pay the Patent Office from five hundred to a thousand dol- 
lars a year to furnish us with the copy. After the issue of 
our paper, the Patent Office was then accustomed to expend a 
few cents weekly in purchasing extra copies of the Scien 
tific American, out of which it scissored the printed claim's 
for use in the various examiners rooms, and in connection 
with the drawings, and the preparation of the annual reportB. 

The weekly publication of the claims is desirable as a mat- 
ter of convenience, to the Patent Office, and to a limited 
number of persons, consisting mostly of patent agents and 
attorneys. But the public in general have little use therefor. 
We believe it would be a much better plan to enlarge the 
Gazette so as to give the specifications and drawings in full 
of all patents issued. This would form an invaluable work 
of great importance to the public, and, if issued at, say, $25 a 
year, would doubtless be self-supporting, provided the 
free list were wholly suspended, and the best economy prac- 
ticed in the printing. 



SCIENCE BE C0BD FOB 1874. 

The new volume of this work is now upon the press, and 
will be ready for delivery about the 20th of January. The 
forthcoming book is one of unusual interest and value. It 
embraces a condensed account of the leading discoveries and 
improvements in the various branches of science, including 
Chemistry, Metallurgy, Mechanics, Engineering, Electricity 
Light, Heat, Sound, Technology, Pisciculture, Botany, Horti- 
culture, Agriculture, Rural and Household Economy, Ma- 
teria Medica, Therapeutics, Hygiene, Natural History, Zool- 
ogy, Meteorology, Terrestrial Physics, Geography, Geology, 
M neralogy, Astronomy, Biography, etc. 

The various departments are illustrated with suitable en- 
gravings. In Metallurgy, for example, we have illustrations 
of Siemens' furnace and a description of his nnw and suc- 
cessful method of making iron and steel direct from the ore. 
This is accomplished at a cost of from 20 to 50 p-r csnt less 
than by the present blast furnaces. Tbe subjec is of im- 
portance to iron workers. In Mechanics and Engines ing, we 
have accounts of new railway improvements, novel machines, 
and a great variety of new devices. Technology is full of 
new information, and there is hardly a worker in any branch 
of the applied arts, but will here find some new hint, recipe, 
or suggestion, of more worth to him than many times the 
cost of the book. In Agriculture, we have accounts of new 
methods for preparing manures with economy, improvements 
in treating coils, new and useful plants and veget>>bles. 
Among the latter is illustrated a new and early vaiiety of 
the potato, from which six hundred pounds are raised for 
every pound of seed planted, a most valuable acquisition for 
a 1 who maintain gardens. Natural History, Zoology, Pisci- 
culture, all are full of interest. Portraits of prominent f-ci- 
entiL ■ men and discoverers are given, among which we notice 
those Oi Lieb'g, Draper, Proctor, Lockyer, B,iker. The mis- 
cellaneous department will be found efjecially attractive and 
useful. Her>. we have a series •?> ergravings illustrating the 
various devices employed to assist learners in drawing. 
Among theBe is a new refiectiiig drawing board, which, by 
means of a simple pane of glass, throws down upon the 
paper the outline of the picture that is to be copied. Then 
we have the pentagraph, the perspective rulers, sketching 
frames, reducing and copying glasseB. All are so described 
as to enable any person of intelligence, to make and use 
the several instruments. Thia series of engravings, with 
the practical instructions given for drawing, will greatly 
facilitate and encourage all persons, old oe young, who 
wish to acquire the art of drawing. Not only are the vari- 
ous instruments shown, but their manner of use in actual 
practice is illustrated. Science Record for 1874 forms a 
handsome octavo volume of GOO pages, nicely bound, uniform 
with previous issues. Price $3.50. Published by Mann & 
Co., 37 Park Row, N. Y., and by them sent everywhere on 
receipt of price. May be ordered through any book or 
news store. 



— •-.«>._•— 



THE VALUE OF A KEEK EL OF C0EN. 

In considering the curious and interesting chemical nature 
of corn, we shall use the word as applied to wheat, as well 
as to maize. The two grains are chemically constituted very 
much alike, and what may be said of one applies with 
almost equal truth to the other. Both are made, up of 
starch, dextrin, gum, sugar, gluten, albumen, and plos- 
phates of lime, magnesia, and potassa, with silica arei i'-on. 
Wheat contains about double the amount of lime and iron, 
and considerable more phosphoric acid, but less magnesia 
and soda. The maize seeds are rich in a peculiar oil, which 
is nourishing and highly conducive to the formation of adi- 
pose or fatty matter; hence, the high utility of corn in fat- 
tening animals. What a remarkable combination of chemi- 
cals abstances is stored up in a kernel of corn V It may 
almost be said to be an apothecary's shop in miniature ; and 
the order and arrangement of the mineral elem'-nts and vege- 
table compounds, needed to render the comparison more apt, 
are not wanting. For some reason, Nature places the m >st 
valuable substances in a kernel nearest the air and sunlight, 
while the little cells of the interior are full of the material 
used to keep erect a-id tidy our collars and neck bands — 
starch. With a moistened cloth, we can rub off from the 
kernel about three and a half per cent of woody or strawy 
material, of not much nutritive value ; and then we come 
to a coating which holds nearly all the iron, potash, soda, 
lime, phosphoric acid and the rich nitrogenous ingredients. 
This wrapper is the storehouse upon whose shelves are de- 
posited the mineral and vegetable wealth of the berry. 
Whence come these chemical agents ? By wha' superlative 
cunning are they grouped within the embrace of this cover- 
ing? They come of course from the soil ; and by the mys- 
terious and silent power of vital force, they have been raised, 
atom by atom, from their low estate, and fitted to perform 
the high offices of nutrition in the animal organisms. And 
should we not appropriate them to our use as the most care 
fully adjusted of all materials designed for human alioo.' nt? 
Certainly we should; but do we? Unfortunately we cannot 
render an affirmative answer. The sharp' teeth of our burr 
m'lls diive ruthlessly through the rich wrappers of the ker- 
nel, and then torn fragments pass to the bolt, and from that 
to the barn or stable; the animals obtain the nutritious glu- 
ten, and the starch, in the form of fine flour, is set aside for 
family use. But it is not designed to enlarge upon this 
point. Let us look at the chemical offices the substances 
found in the kernel of corn subserve in the animal economy. 

Starch is the wood or coal which, under the influence of 
oxygen, is to be consumed or burned to maintain animal 
warmth. It passes in as pure fuel, it is oxydized, and the 
ashes rejected through the respiratory organs. The warmth 
imparted by this combustion is necessary to the proper ful- 
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filment of the functions of the body. Of these functions, 
those of digestion and assimilation are the most important. 
The digestive apparatus receives the gluten and the starch 
of the grain ; the latter is pushed forward to be burned, the 
former enters the circulation ; and out of its contained iron, 
potash, soda, magnesia, lime, nitrogen, etc., are manufac- 
tured all the important tissues and organs of the body. All 
of the iron is retained in the blood, together with much of 
the soda and phosphoric acid; the lime goes to the bones, 
and the magnesia very abruptly leaves the body, as it seems 
to be very plainly told that it is not wanted. Such, in brief, 
are the uses which the organic and inorganic constituents of 
a kernel of corn subserve in the chemistry of animal life. 

The changes which they are made to undergo in the la- 
boratory are almost equally interesting and important. Fe- 
cula, or starch, is a body of great interest, and is not found 
alone in corn. There is scarcely a plant or part of a plant 
which does not yield more or less of this substance. What 
a curious vegetable is the potato! Swollen or puffed out by 
the enormous distention of the cellular tissue in which the 
starch is contained, it teems almost ugly in its deformity. 
It is little less than a mass of starch when the watery part 
has been evaporated. 

If we separate the starch from the gluten in corn, and 
boil it a few minutes with weak sulphuric acid, it undei- 
goes a remarkable change, and becomes as fluid and limpid as 
water; and if we withdraw the acid, and evaporate to dry- 
ness, we have a new body, a kind of gum called dextrin. 
But if we do not interrupt the boiling when it becomes thin 
and clear, but continue it for several hours, and then with- 
draw the acid by chemica' means, we have remaining a liquid, 
very sweet to the taste, which will, if allowed to separate, 
salidify to a mass of grape sugar. This is the method of 
changing com into sirup and sugar. What is most extraor- 
dinary in this process is the fact that the acid undergoes no 
diminution or change. The play of chemical affinities lies 
between the amitline and the elements of water, grape sugar 
contniuing more oxygen and hydrogen, compared with the 
quantity of carbon, than the starch. Nothing can be more 
striking than these changes. From Hie kernel of corn we 
obtain starch, this we change easily into gum, and, by the 
aid of one of the most posverful and destructive acids, trans- 
form it into sirup and sugar. 

We ore uow to consider another most extraordinary change 
which corn is capable of undergoing, that of being trans- 
formed imo whi.-key or alcohol. If we take the sweet liquid 
obtain- d by the infusion of malted corn, and subject it to a 
temperature of 00° or 70' Fall., it soon becomes turbid and 
muddy ; bub'tjl-s of gas are seen to rise from all parts of the 
liquid, the temperature rises, and there are signs of chemi- 
cal action going on in it. After a while, it slackens and soon 
stops altogether. Exa nination shows that it has now com- 
plexly lost its sweet ta.-te, and acquired another quite dis- 
tinct. An intoxicating liquid is found, and if we place it in 
a s-till, we obtain a colorless, inflammable liquid, easily re- 
cognized as alcohol. By a peculiar anangement of the con- 
densing apparatus of the still, a portion of the grain, oils, 
and a large amount of water are allowed to go over with 
the alcot.ol. and this constitutes whiskey. 

This is an example of the change called vinous fermenta- 
tion. The influence of a ferment or decomposing azotized 
bocy upon sugar is strange and quite incomprehensible. 
Through its agency, we may cauae the highly organized ker- 
n :1 of corn to take another step downward towards a dead 
inorganic condition. We can transform the alcohol over 
into acetic acid or vinegar, or the sugar may be formed into 
one of the mo3t curious organic acids, the lactic. As in 
these procssts, we follow the kernel of corn through the 
various changes, fir^t into gum, then into sugar, then alcohol, 
then vinegar, and ullimately into carbonic acid and water, 
we obtain an imperfect idea of the marvels of vital chemis- 
try. The chemistry of a kernel of corn is a comprehensive, 
topic, and to be considered even in its outlines would supply 
material sufficient for a volume. The aim has been to group 
together a few of the most interesting points, and thus awak- 
en a desire for a more complete and satisfactory investiga- 
tion. 



THE PRIME MOVERS AND THEIR RECENT PROGRESS. 

The prime movers remaining unconsidered in our last is- 
sue are the heat engines. It was first pointed out by Benja- 
min Thompson, of New Hampshire, whose fame was won 
abroad at about the time of the war of the Revolution, and who 
was made Count Rumford in Europe, that heat was not a sub 
stance, as had been previously supposed, but that it was a 
kind of motion. Iu his paper, published by the Royal Society 
in 179S, t lie described experiments which not only proved this 
now well known and universally admitted fact, but also fur- 
nished data for estimating very closely the value of the 
" mechanical equivalent " of a unit of heat.* Sir Hum 
phrey Davy, whose attention may have been called to the 
subject by Rumford's paper, in the following year made his 
celebrated corroborative experiment, melting ice, in an at- 
mosphere below the freezing temperature, by friction, and 
published his acquiescence in the dynamic theory, becoming 
one of the earliest disciples of Rumford. Subsequently, the 
beautiful method of Mayer and the excellent work of Joule 
determined with precision the fact that the heat energy of a 
British therrial unit has an equivalent in mechanical power 
whose measure is 772 pounds raised one foot high. In heat 
engines, it is impossible to obtain all of this power from the 
heat obtainable from any source. If coal is burned, the heat 
levtloped becomes wasted, to a certain extent, in transmis- 

•Profesnor Tilt estfmitei this value, from Rumford 'a data, at withtu20per 
cent of tlie true vMlue, and Proteaa ,r 1'hurstou, usmp a more correct ineaB 
ureottltelior.se power, e^ttinateH itat 7H4 1'ooL pouuda, or wilhtu about 1% 
percent of Che value uow accepted— 772 loot poimds. 



sion to the prime mover, and a very large quantity is lost in 
the machine itself in many ways which have been already 
explained in these columns. It thus happens that, while the 
heat obtained from a pound of coal should do work equiva 
lent to raising a pound weight to a hight of two thousand 
miles, our engines are so imperfect that our best builders 
decline to guarantee a tenth of this duty with even very 
large engines of the most perfect known design. In an edi- 
torial article, published in the Scientific American, Janu- 
ary 11, 1873, we exhibited the reasons for this serious waste 
of power, and showed how far improvement is possible in 
heat engines working on known principles, and that the 
range of increased efficiency left to be effected by this im- 
provement amounts to about 15 per cent in the engine and 
30 per cent in the boiler of the steam engine, when working 
between the present limits of temperature. It is impossible 
to fix a limit to the gain by elevation of temperature and 
pressure and increased expansion. 

We can reccrd no important advance in steam engineering 
since that date. The use of the compound engine is becom- 
ing more general, and progress in the direction of higher 
steam pressure, and greater expansion is causing gradual 
modification of old forms of boilers to meet safely the high- 
er pressures and the so-called " safety " or "sectional " boil- 
ers are coming into use still more extensively in consequence 
•of this change. No great improvement has been recently 
effected either at home or abroad. In Europe, as was stated 
in the letters of our Vienna correspondent, the practice in 
steam engines is passing through the same phase of ex- 
periment and revolution which was witnessed in this coun- 
try fifteen years ago in the period of the great contests of 
Sickles and Corliss for supremacy in the then just opening 
tield. 

To-day a pound and a half of coal per horse power per 
hour represents the highest economy of the best classes of 
large engines ; and for ordinary sizes, such as drive our mills 
and our workshop machinery, double that expenditure is not 
considered extravagant. We can only hope to see these fig 
ures greatly reduced by some now unimagined and com 
plete revolution in engineering. Such a revolution is by no 
means impossible or perhapseven improbable,, and it would 
be unwise to neglect any suggestion which looks promising- 
ly toward such an inestimably important advance. 

The immediate and well known directions in which engi 
neers are seeking to improve the steam engines look to the 
prevention of external losses of heat byiadiation and con- 
duction, and to the reduction of internal losses due to cool 
ing of the steam cylinder and to condensation of the prime 
steam, or to liquefaction by expansion and re-evaporation 
during the exhaust. 

The first is accomplished very thoroughly by means of the 
many sorts of excellent " felting" now in the market, and 
by " lagging." The second is secured by superheating and 
by mix'.ure of steam with air to a slight extent in non-con- 
densing engines, and by the adoption of the "compound'' 
engine, invented by Wolff a half century or more ago, long 
before the use of high steam and great expansion gave it its 
proper field. 

Attempts have been frequently made, and a very promis- 
ing one has been chronicled in our columns during the past 
year, to save and utilize the exhaust heat of the non con- 
densing steam engine, by applying it to the evaporation of 
some very volatile 1 quid, which is then applied to a supple- 
mentary eng'ne. The real competition here lies between 
these "binary vapor" engines and the common condensing 
engine. The former would seem the more economical, and 
we are awaiting with interest the report of the performance 
of the engine which, it has been stated by the inventor, Mr. 
Elli", is to be designed and tested by one of our most dis- 
tinguished engineers. As we have already had occasion to 
remark, the effort to improve this class of prime movers is 
required to be exerted rather in removing the objections of 
the expense of the secondary fluid, the danger of loss by 
leakage, and the infinite annoyance, and generally the danger 
also, which attends its escape. These difficulties removed, a 
simple, durable, and properly designed machine of this class 
will find a ready market and will mark a decided advance, if 
in first cost and expense of maintenance it can compete suc- 
cessfully with the steam engine. Remembering that the 
economical value of a fluid depends simply upon the effect 
iveness with which it acts as a storehouse — a reservoir — of 
heat, and the advantages which it presents as a receiver and 
a dispenser of that heat, and remembering also that the me- 
chanical effect depends j ust as much upon the volume as well 
as the density, upon the distance through which its pressure 
is exerted as well as upon the amount of that pressure, we 
can see that the value of any fluid as a medium of power 
transmission is not measured simply by its pressure at any 
given temperature. Up to the present time the vapor of 
water has been found, all things considered, the best single 
fluid for use in heat engines. 

Air has been used very frequently in the production of 
power in heat engines, but it has not yet become a really 
successful and satisfactory motor. The convenience of ob 
taining an ample supply of air, its freedom from liability to 
produce destructive explosions, and the completeness of its 
expansive action, are important advantages, but they seem 
to be more than compensated by the difficulty of managing 
the fluid at the very high temperature at which it must be 
worked, the bulk and cost CiT construction and maintenance 
of the engine, and by difficulties, inherent in all known de- 
signs, of obtaining prompt and complete conveyance of heat 
into and out of the mass of air employed. Sixty years ago 
Dr. Robert Stirling proposed to use air in a heat engine, and 
bis crude design was improved by James Stirling, who 
worked at the problem twenty years later. Our distinguished 



fellow citizen, Ericsson, still later, and nearly a quarter of 
century ago, designed a form of engine which was so sue 
cessful that it still continues in use, as subsequently im 
proved by its inventor. Shaw's engine and that of Rope 
have also met withsome success ; and the very promising en- 
gine of Wilcox, when just seeming most successful, disap- 
peared, for reasons to us unknown. The superheated air en- 
gine of Leavitt is the latest example of this class which has 
come to our notice, but we now hear nothing more of that. 
At present, we see nothing specially noteworthy in this field 
of invention. We have indicated the difficulties of the prob- 
lem, and leave the matter in the hands and minds of the in- 
genious and experienced mechanics who read our paper, and 
hope that we may yet be called upon to record the perform- 
ance of an engine which shall produce the horse power for 
the expenditure of a pound of coal per hour, as is said al- 
ready to have been done, and without burning itself out af- 
ter a few weeks of good work. A " furnace gas engine," or 
one which uses in its cylinder the products of combustion, 
will probably prove the most economical form. 

Gas engines are another class of prime movers from which 
much has been expected, but with which little success has 
been yet obtained. They offer nearly all the advantages of 
air engines, with the additional one of readily obtaining high 
pressure ; but possess disadvantages peculiar to themselves 
which have, as yet, effectually prevented their introduction 
to any considerable extent. The first engine which came 
prominently before the public, the Lenoir engine, awakened 
much interest both among engineers and with the public. 
Using an explosive mixture, fired by electricity, the pressure 
was irreguiar, the engine noisy and wasteful of power, 
and the voltaic battery was a troublesome and costly appen- 
dage. The later use of a much smaller battery and the 
spark of the inductorium reduced but has not eliminated 
these objections. The Hugon engine next came into notice, 
and in this machine, by igniting the charge by means of an 
ingeniously arranged gas jet, this great objection to the use 
of exploding gases was done away with. In both these en- 
gines, the machine itself was quite similar in its details to 
the ordinary steam engine. The Otto and Langen engine, re- 
cently introduced abroad and noticed in our Vienna cor- 
respondence last summer, acts much like a Cornish pumping 
engine. The explosion of the gas drives the heavily loaded 
piston rapidly to the top of the cylinder, and, as it descends, 
its weight exerts a useful power. It is economical, using 
scarcely helf the gas required by the earlier engines, but it 
is more rattling and irregular in its action than even they 
were. The most recent gas engine is, we believe, that of 
Brayton, in which explosion is avoided and of which, it is 
claimed, the economy equals that last mentioned. It seems 
a most promising invention, and we hope that time will 
prove its claims well founded. A good gas engine will find 
a large market. Its motion must be steady, its gases sLould 
be gradually burned instead of exploded, and it should not 
be injured by the high temperature of the products of com- 
bustion, nor should it be subject to rapid deterioration by 
wear or by any other cause. 

We have but superficially glanced over this vast and im- 
portant field, and have laid before our readers the present 
situation as respects the progress of the prime movers. 
Were not our limits so restricted, we should readily find 
much more to write on this subject, but we hope that we 
have at least set some active and fruitful brains and pome 
experienced and skillful hands on the right track in a work 
of the highest importance to mankind. 

V.'e do not expect soon to see steam superseded, but we do 
anticipate that other motors will share the field with it to a 
far greater extent than has been yet the case, and we also 
are very greatly disinclined to believe that the steam engine 
itself has even approached the limit of its development. 



OBITUARY. 

Jephtba A. Wilkinson. 

The last day of the last year brought to a close the event- 
ful life of this venerable and vigorous man. Born in Provi- 
dence, R. I., at a very early age he exhibited a singular men- 
tal activity in the form of what is now popularly termed 
"go-ahead-itiveness." He was always engaged in driving 
forward some striking enterprise. He served in the war of 
1812. Invented a machine for making weaver's reeds, was 
one of the first inventors of repeating fire arms and cannon 
also of the planing machine and of the rotary printing press 
He was a man of great intelligence and remarkable memory. 
He passed away in the 83d year of hiB age. 

Lloyd A. Williams. 

Lloyd A. Williams, late Chief Engineer in the navy, died 
recently at his residence on Rood street, Georgetown, D. C, 
in the forty-second year of his age. Cnief Engineer 
Williams was a native of Washington, and entered the ser- 
vice of the United States on the 16th of February, 1852. His 
total sea service was eight years and five months. His last 
cruise was on the Colorado, which arrived at the Ports- 
mouth, N. H., navy yard in June, 1872. During this cruise 
he contracted rheumatism, while in the Gulf of Mexico, 
from which disease he suffered greatly, and retired in con- 
sequence shortly after, in conformity with the act of August 
3, 1861. 



Draper Ruggles. 

Draper Ruggles, of the firm of Ruggles, Nourse & Mason, 
predecessors of the Ames Plow Company (thirty years ago), 
in making agricultural implements at Worcester, died 
a few days ago, aged seventy-four. 
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IMPROVED TRAMWAY AND VEHICLE. 

We illustrate herewith an improved system of tramway, 
with a vehicle of peculiar construction, adapted for travel 
thereon. The inventor considers that his plan is applicable 
wherever the land transportation of heavy freight off of re- 
gular railroads is necessary, and for the running of stage 
coaches, etc. He believes it absurd to attempt giving a road 
a hard smooth surface, twenty to thirty feet in width, when 
but a few inches is required for the tread of the wheels. 
Moreover, any track reasonably hard and smooth, for the 
passage of the wheels of laden carriages, is unfit for the tra- 
vel of horses, since in such case a yielding surface is re- 
quired. 

In the tramway herewith represented 
a longitudinal timber is simply bedded 
in the earth, even with the surface, and 
capped with a hard wood or metal rail. 
Each length is joined by iron sock- 
ets. It is stated that an oak or maple 
rail, sawn 2x4 inches, -should last many 
years, but would require to be renewed 
several times before the bed timbers 
would be decayed. These, if of cedar, 
would be sound after 25 to 30 years' use. 

The arrangement of cars proposed is 
as shown in Fig. 2. They are provi- 
ded with two double flanged wheels, 
which may be constructed of wood sec- 
tors, having thin plate iron rims bolted 
or riveted to their sides. An iron arbor 
or axle passes through the center of the 
wheel, and is secured with flanges and 
nuts on each side, firmly screwed up. 
The outside courses of plank should be 
one inch in thickness, and project the 
same all around. Then the wheel is 
placed in a lathe and its periphery 
turned and trued up, making the edges 
of the outside courses form the flanges. 
A wheel thus constructed, of sound well seasoned oak or 
maple, will be good and durable, and wiil wear the track but 
little. Cast iron wheels should be used to run upon iron 
edged rails. 

Each car needs a common carriage axle and wheels, bolted 
across for preserving its equilibrium. Ali should be propor- 
tioned so that these wheels should be within a few inches 
of the surface. 

The inventor estimates the expense for these tramways, to 
belaid down on ordinary country roads, where no grading is 
required, as follows, per mile : 264 cedar logs, 20 feet, at 10 
cents each, $26.40; 3,520 feet maple at$20perM., $70.40; 
1,700 lbs. cast sockets, at 3 cents, $52.80; 200 lbs. spikes, at 
8 cents, $16; labor in laying and construction, $75. Total, 
$240.60. Such a road, it is stated, could be laid down for 
about $180 per mile by dispensing with iron sockets, 
etc. Trains of loaded wagons, whether propelled by 
horses or locomotive or traction engines, could be run over 
tat a cost for transportation much less, the inventor claims, 
than by any other style of rail, tram, or common roads. 



the lawful surface of th" water. At two places holes were 
drilled in fixed rocks, a marble stone was set in the tail race 
of the upper dam and properly marked, and a pin was driv- 
en into a buttonwood tree just thirty-one inches above the 
surface at the breast of the dam. The mills have changed 
owners since that time, but recently the race of the upper mill 
has been overflowed by back water, and the owner brought 
suit for damages. Careful surveys were made, and the water 
was found to be four inches above the marks in the fixed 
rocks and on the marble slab, but exactly thirty-one inches 
from the plug that had been driven into the buttonwood tree 
forty-eight years ago. The question for the jury to decide 
was whetherthe uppermilland rocks had sunk four inches, or 
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All ordinary vehicles, stage coaches, lumber wagons, etc., 
are easily adapted to run upon these tramways, by means of 
the device shown in Fig. 1. A are the double flanged wheels, 
which travel upon the central rail, and are supported in 
hinged frames, B. To the latter are connected shafts, C, 
which are suitably secured to the rack, D. In the teeth of 
the latter engages the worm, E, the shaft of which extends 
to the rear of the vehicle, and terminates in the hand wheel 
shown. By turning the latter the central wheels, A, may 
be swung up clear of the ground, or may be let down upon 
the rail to sustain the main weight, while the outer wheels 
serve to balance the apparatus. The track for the carriage 
wheels consists in gutters filled with broken stone, so as to 
form an even and level surface. For stage coaches and simi- 
lar vehicles, the shaft and hand wheel for adjusting the cen- 
tral wheels should be carried to the driver's seat for conve- 
nience. Patented July 25, 1871, through the Scientific Amer- 
ican Patent Agency, by Mr. James F. Cass, of L'Original, 
Ontario, Canada, to whom inquiries for further particulars 

may be addressed. 

-»-*♦■ m 

A Curious f*aw Salt. 

The Philadelphia Ledger gi^ea Jhe following account of a 
suit at law recently terminated in that city : 

Two mill owners on the Wissahickun creek, above Chesnut 
Hill, engaged in a curious law suit, which was decided last 
week at Norristown. The mills are three quarters of a mile 
apart, and the stream between them has not much fall. In 
1823, the owner of the upper mill brought suit against the 
owner of the lower mill for having backed the water into 
the race course of the upper mill. Under a decree of the 
'ourt, the sheriff put up four Dermanent marks to establish 



CASS' TRAMWAY AND VEHICLE. 

whether the base of the buttonwood tree had been lifted that 
much. Notwithstanding ingenious arguments to show that 
trees only expanded in size and sent out new growths from 
the extremities of branches, the jury, composed of farmers 
or those bred in the country, decided that the buttonwood 
tree had been elongated, by giving a verdict for the plain- 
tiff for $150. Counsel for the defence will file reasons for 
a new trial. 



Propagation of Tubercle by Milk. 

At the last meeting of the French Association for cheAp 
vancement for Science, M. Chauveau gave to the section 
what he termed a demonstration of the transmission of tu- 
berculosis by the digestive organs. He observed that his 
numerous observations enabledhim to state that if the healthy 
young of animals susceptible of tuberculosis were fed with 
food with which the matter of tubercle was mixed, they 
would all exhibit tuberculosis in various organs. In antici- 
pation of this meeting, he had purchased some healthy calves ; 
and, having had them fed as described, on slaughtering them 
the sixtieth day after the first ingestion, the lymphatic sj stem 
was found extensively tuberculized, while caseous deposits 
existed in the lungs. This thesis he demonstrates most 
conclusively, and he is supported in his inferences by an ap- 
parently wholly independent series of experiments carried on 
by Dr. Klebs, in Germany, which he has recorded in one of 
the Archiv fur Experim. Pathologie (Heft II, 1873). 

Dr. Klebs asserts that the milk of tubercular cows brings on 
tuberculosis in various animals. The affection generally com- 
mences with intestinal catarrh, followed by tuberculization 
of the mesenteric ganglia, the liver, and spleen, and ending 
in extensive miliary tuberculosis of the thoracic organs. Infec- 
tion by means of the milk may be without result in vigorous 
organisms; and the author has even seen full formed tubercles 
resorb and disappear through cicatrization. It is likely, adds 
Dr. Klebs, that the tubercular virus is contained in varying 
proportions in the milkof cows which are more or less diseased, 
and the scrofulosis may occur, in children born without tuber- 
cle, through the milk of an unhealthy mother or wet nurse. 
In conclusion, the author expresses the view that the virus is 
contained in the serum of milk, in a dissolved state, and 
that it is not destroyed by boiling, which is ordinarily in- 
sufficient. 

If these facts are not overstated, and they do not seem to 
be so, what a dangerous article must be that which is meas- 
ured out in thousands of gallons daily, in all large cities, 
the product of phthisical cows, fed on distillery slops, and 
choked with foul odors ! The milk of one'tuberculous cow 
will contaminate that of the whole dairy when mixed in 
the cans. 

The propagation of typhoid fever by milk has been only too 
clearly shown in London this year ; and now have we not to 
lay to the charge of the same fluid the maintenance of a part 
of the terrible prevalence of phthisis among us ? — Medical 
and Surgical Reporter. 



PROSPER HENRY'S COMET. 
Comet IV of 1874, discovered on the 23d of August by 
M. Prosper Henry, at the Observatory of Pari.-i, pivsents 
some remarkible peculiarities which distinguish it from all 
other and similar telescopic bodies. Its rapid changes of 
form, sudden elongation of tail, and its brilliancy, which lie- 
came so great as to render it visible to tlie naked eye for 
some time previous to its passage to its perihelion, are 
considered to be phenomena which may throw light upon our 
hitherto indefinite knowledge regarding the constitution of 
comets. 

On the day of its disco very, the body appeared as indicated 
in Fig. 1 in the accompanying illustration, the telescope 
showing a spherical nebulous mass, 
strongly condensed at the center, and 
exhibiting no traces of a tail. Its ap- 
parent diameter was about 4', and it 
resembled a star. of the 7th magni- 
tude. There was little change in the 
aspect of the comet until August 2G, 
when, as represented in Fig. 2, a tail 
began to appear, and the head as- 
sumed a slightly elliptical form, its 
diameter increasing to 0'. Three days 
later the tail, extending in a direction 
opposite to that of the sun, attained a 
length of 20', and formed with the 
meridian, passing through the nu- 
cleus, an angle of 41°. Fig. 3. On 
September 2 (Fig. 4) the tail had 
grown to 2' in length and continued 
elongating. The nucleus remained 
nearly constant in size, although its 
brilliancy augmented until, on Sep- 
tember 10 (Fig. 5), it became compara- 
ble to a star of the 4th magnitude. 

The head of the comet, examined 
under a magnifying power of 200, 
times, appeared composed of three, 
envelopes and a nucleus, the latter being situated near the 
summit. From the surrounding brilliancy emerged a lumi 
nous and very narrow thread, in which the tail appeared to 
originate. 

From the observations of MM. Andre and Kayet, of the 
Observatory of Paris, and those of Mr. Plummer, at the Dur- 
ham Observatory, the spectrum of the comet is found to be 
composed of three brilliant and very distinct bands. The 
first is in the yellow portion almost between D and E ; the 
secoud, in the green, nearly coincides with line l>; the third 
is in the blue beyond F. There was no trace of a continuous 
spectrum in the intervals between these lines. The green 
band was much the most luminous, while the yellow and 
blue lines were about equal in length and intensity. 




Latjgh and be Healthy. — The physiological benefit of 
laughter is explained by Dr. E. Hecker in the Archiv fur 
Psychiatric: The comic like tickling causes a reflex action 
of the sympathetic nerve, by which the caliber of the vascular 
portions of the system is diminished, and their nervous power 
increased. The average pressure of the cerebral vessels on 
the brain substance is thus decreased.and this is compensated 
for by the forced expiration of laughter.and the larger amount 
of blood thus called to the lungs. We always feel good when 
we laugh, but until now we never knew the scientific reason 
why. 



On comparing these data with those obtained by Mr. Mug- 
gins from Comet I of 1868 (Wennecke's), it is concluded by 
Mr. Plummer that the spectra of both bodies are identical, 
and that the light of M. Henry's comet must be attributed to 
incandescent carbon, and hence the star must be self-lumi- 
nous. M. Henry, in commenting upon this conclusion in 
La Nature, from which journal we extract our engraving, 
says that it does not accord with the fact of the variation of 
brilliancy of comets, which increases in luminosity as the 
latter approach the sun. It is also difficult to conceive that 
a body, of a mass so feeble as that generally attributed to 
comets, could retain for a long time a temperature so high 
as that required for the volatilization of carbon. It. i - , per- 
haps, "more reasonable to suppose that the comet, illumina- 
ted by the sun, is a cold gaseous body, into the constitution of 
which carbon enters in the form, for example, of carbonic 
acid or oxide. This gaseous compound can evidently reflect 
only those rays which it is able to intercept, and such rays 
as are intercepted give only a few lines of the spectrum, 
among which are found those or carbon. 

The polariscope, M. Henry believes, might furnish some 
valuable information on this point, and, used in connection 
with the spectroscope, he considers, must sdve positively the 
question as to whether comets are or are not self luminous. 

■ 4-*+*-^ 

A Poisonous Anilin Color. — The dye stuff called rosatiilin 
which gives a beautiful carmine color, is, as we have stated 
an arseniferous production allied to arseniateof lime, and is 
soluble in lactic acid. It is used in lithography and for paint- 
ing wooden vessels, etc. As it is very poisonous, it should 
never be employed in confectionery, and bright red sugar 
sticks should not be given to children. 
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WILSON PROCESS FOB MAKING WROUGHT IRON 
DIRECT FROM THE ORE. 



BY EDWARD U UEANT, C.E. 
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The repeated attempts to manufacture wrought iron di- 
rect from the ore are so well known that it is useless to re- 
count the history of past inventions, and, therefore, I will 
proceed directly to a description of the process which I have 
investigated. 

Tnis furnace wastinvented and patented by Mr. Joel Wil- 
son, of Dover, N. J., who has spent his whole life in the 
iron business, in England and America, and has been work- 
ing on this process for nearly twenty years. His last patent 
wa? taken out in July, 1873 ; and his furnace has been in ope- 
ration a portion of the time during the last twelve months. 
The stoppages have been caused by changes made at various 
times in the puddling furnaces, to adapt them to this pro 
cess ; several hundred tuns of iron have been made by this 
method during that time and sold in the New York market, 

I first heard of 
this invention in -r^, i 

August, 1872, and 
iu December I 
cumu north for the 
purpose of mak- 
ing a thorough in- 
vestigation of its 
merits. I brought 
several tuns of he- 
matite ore from 
Alabama, for the 
purpose of testing 
the workingof our 
nativeores by this 
process. I became 
so much interest- 
ed in the matter 
that 1 remained in 
the vicinity of the 
works until Sep- 
tember, 1873, whtn 
they were closed 
in consequence of 
the panic. Du 
ring tli is time I weighed nearly all the ore and coal used in 
the furnace, and kept complete records of the yield in muck 
bar from each retort, as well as the amount of coal used in 
puddling, time of beats,, etc. I also preserved samples of 
muck bar from the various charges of ores, to test the uni- 
formity iu quality of the iron produced. 

The accompanying diagrams will assist an explanation of 
theapp:;ratu3. Theore is crushed to the size of small shot, 
and mixed with the proper percentage of powdered coal, 
and then charged in the retorts, B, through the apertures, 
a a. These retort*- are built of fire brick or tile, and dove- 
tailed together in ;h a manner as to hold them firmly in 
position. Theyv' ntain from 1,300 to 2,000 lbs. of ore, ac- 
cording to the comparative weight and bulk of the mineral. 
The heat employed is produced from the gases escaping from 
two or more puddling furnaces, which are conducted from 
said furnaces through the flues, F, into a collecting chamber, 
U, whence the gases ascend to the level of the base of the 
retorts at d d. Here part of the heat passes under the re- 
torts through the small flues, h h, into the annular space, 6 b, 
thence up to the top of the furnace, where they are con- 
ducted through the conduits, cc c, into the intermediate 
llues, C C C, and thenci downward. The major part of the 
gases rises up through the central chamber, E, to the cap, 
D, thence through the conduits, c c c, and down through the 
flues, C C, uniting therein with the portion of the gases that 



went up the annular space, b b, thence down through the 
stand flues, H H , into the circular collecting flue, I I, which 
conducts the escape heat to the stack. 

In this wavt.he gases pass entirely around the retorts, heat- 
ing them from the outside, while the ore is completely pro- 
tected from the action ol the puddling furnace gases. 

After theore in the retorts has been reduced by the action 
of the carbon mixed with it, and thereby freed from its oxy- 
gen, the metallic iron, in the shape of red hot particles 
(which flow freely, like fine gravel), is taken out at the bot- 
tom of the retorts through the apertures, d d (covered by 
the slides, d' d'), and received into an airtight vessel, of my 
own design (thus protecting the ore from oxidation from the 
atmosphere), and is there transferred to a hopper, opening 
into the puddling furnace, whence it is charged upon the 
hearth beneath, without losing the heat absorbed in the re- 
ducing furnace. 

This reducing furnace contains sixteen of these retorts, 
twelve feet high, arranged in a circle about the central cham- 
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WROUGHT IRON DIRECT FROM THE ORE.-THE WILSON IRON FURNACE. 



puddling involves less muscular exertion than that required 
for working pig iron, and only requires one laborer in addi- 
tion to the usual puddler and helper employed in the ordina- 
ry furnace ; and the yield from the puddling furnace is fully 
equal to the production of similar furnaces in using pig 
metal. 

The operations of hammering or squeezing, rolling, etc., 
are, of course, the same as in the ordinary working of pig 
iron blooms. A tun of finished iron can be made with two 
tuns of coal, including that used for reducing purposes. The 
cost of these reducing furnaces is a small item, and they can 
be erected in any rolling mill, and the puddling furnaces 
modified as described, and thus render the mill owners inde- 
pendent of the blast furnaces. 

The yield in muck bar from the ore is about the same in 
amount as that obtained at the blast furnace in the shape of 
pig iron. The Alabama ore assayed 54 per cent, and I ob- 
tained 47 per cent muck bar. Seven tuns of ore sent me 
from Georgia assayed about 50 per cent (being surface ore) 

and yielded 45 per 
cent. Spanish ore 
from Bilboa, assay- 
ing 48} per cent, 
yielded 45 per cent, 
and many ores from 
New Jersey and ad- 
jacent States yielded 
to within two to five 
per cent of the as- 
say. Magnetic and 
hematite ores were 
worked with equal 
facility, and they 
were mixed togeth- 
er in various propor- 
tions, fully demon- 
strating th; t mix- 
tures of ores could 
be worked so as to 
produce any kind or 
quality of iron de- 
sired. The muck bar 
showed a uniform 
fracture both in color 



ber, E;the tiles forming the retorts are two inches thick and 
twelve inches in hight ; all parts of the furnace exposed to 
the action of the products of combustion are constructed of 
fire brick or cast iron lined with fire clay. The central cham- 
ber, E, is seven feet in diameter, and this size of the pas- 
sage prevents any cutting away of the brickwork by the 
flame, and also produces an even distribution of the gases 
through the intermediate flue system, C C C. The heat 
which escapes from the flue, J, looking to the stack, is suffi- 
cient to raise steam for blast and rolling machinery. One of 
these reducing furnaces will supply three puddling furnaces 
with reduced ore, so as to keep them in constant operation, 
and the escape gases from two of these furnaces will furnish 
all the heat required to deoxidize the ore. 

The construction of the puddling furnaces is based upon 
the same general principle as that adopted in ordinary bar 
mills ; they are lengthened out, however, so as to form three 
bottoms, about the ordinary size ; the first, next to the flue, 
is inclined, and upon this hearth the ore is charged ; it is 
thoroughly heated up here, and is then moved forward up- 
on the second hearth, by a tool designed for the purpose, 
where it is heated sufficiently to melt the slagproduced by the 
fusion of the impurities of the ore ; from there it is moved 
to the third bottom and balled up. The operation is con- 
tinuous, a3 a second charge is placed upon the first bottom 
as soon as the first one is moved to the second hearth. The 



and texture, and there is no question about ihis process pro- 
ducing a quality of iron equal, if not superior, to any pro- 
duced from the same ores by the old process. The degree of 
heat employed in the reducing furnace is not sufficient to 
produce any visible effect upon the bricks, and, therefore, 
they will endure a long period of service. The furnace is 
surrounded by a casing of tank iron, with a fire brick lining 
between the iron and the annular space, 6 b. 

Ores containing an excess of impurities may be fluxed in 
the puddling furnace with perfect facility. 

During my investigations, every facility was afforded me 
by the proprietors of the works ; and for a good portion of 
the time, the operations were practically under my own di- 
rection, the inventor following my suggestions so that I might 
have every point tested in my own way, and to any extent 
deemed necessary. My conclusions were so favorable that 
we should have had our works in the South, upon this plan, 
well under way by this time, but for the unexpected strin- 
gency in the financial world, which has, of course, postponed 
all new enterprises. — Engineering and Mining Journal. 



A NEW STEAK OMNIBUS AND STREET CAR. 

Our engraving illustrates a new style of steam passenger 
cars, for street railways, the invention of Mr. Grantham, of 
London, where the improvement wan lately tried. Two 
small boilers are used, one on each side, fired from the ex- 
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terior of the car, This novel vehicle has a double set of 
wheels, ODe Bet with flanges, intended for use when the ma- 
chine runs on the street railway track, the other set being em- 
ployed when running on common roads. Most railway cars 
and locomotives are useless when at the end of the track ; 
but not so with this device. It can then steam off, indepen- 
dent of the track, through streets or roads, as far as may be 
desired. The axles of the Hanged wheels are supplied with 
cranks and rods, and with a worm wheel and lever, under 
the control of the driver, who may, at any moment, raise up 
the flanged wheels, bo that the vehicle will rest on the plain 
wheels, for running on common roads. The axles of the 
plain wheels have a screw steering device connected with 
them, so that the vehicle may be guided in any direction. 
The car is provided with seats on the top, and, as shown, has 
a capacity for some forty or fifty seats. But the end plat- 
forms, it appears to us, are too long. Taken as a whole, how- 
ever, this device presents some good ideas, and is creditable 
to the inventor. 
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Pisciculture In Its Sanitary and Commercial Aspects. 

To the Editor of the Scientific American : 

Your reply, in your 18th of October number, to S. W. G.'s 
inquiry for information as to the best materials to be em- 
ployed and mode of employing them in the construction of 
a dam for a fish pond, was read by me with very great inter- 
est, in connection with the general subject of pisciculture and 
utilization, especially in this form of enterprise, of small 
sheets of water in proximity to large centers of population. 

I believe, most firmly, that a larger and cheaper supply of 
fish than that at present existing would be readily appreci- 
ated by every cla'ss, and prove most conducive to the more 
general promotion of health. Meat is good for food, but a 
vast quantity of meat, seemingly healthy to the utmost micro- 
scopic and scientific investigation, is really more or less the 
reverse, owing to the kind of food used" in forcing the process 
of fattening, and also the habit, in order to accelerate it, of 
keeping the animal in a state of compulsory inactivity. We 
are indebted for the comparative immunity we happily enjoy 
from the natural, morbid consequences of consuming this, as 
well as many other kinds of really deleterious articles of 
food, to the benevolence of the vis medicatrix nature, or vis 
vita-, to use the language of medicine. But when a man 
turns the age ot 45 or 50 years and his vital power begins to 
weaken in its resistance to what is injurious, then does he 
begin (and continue, by an inevitable law of physical life, in 
accelerated ratio as his years increase) to suffer in one way 
or many ways, in one organ or many organs, as may be de- 
termined by congenital idiosyncrasy or acquired habit. The 
evil becomes deeper, more irradicable, and therefore more 
dangerous, by the slowness with which it grows. The re- 
moteness of the effect from the cause throws suspicion into 
fatal sleep until awakened by the magnitude and seriousness 
of disease ; the physician is called on and in vain invoked to 
exorcise by a drug the stven spirits which, insinuating them- 
selves into the very citadel of life, refuse to leave until ac- 
companied by that life which they expressly came to take 
away. But I must not allow myself to be carried away into 
inordinate length by my subject. I shall not, therefore, 
anticipate the answer that possibly might be urged — for as 
sumption grows in extravagance with the extent of ignor- 
ance — derived from the easily accessible quantity of salt fish. 
Neither shall I touch on the admitted, because admitted, 
healthfulness of change of food. My object is simply to 
avail myself of the most potent of all arguments why our 
attention ought to be more generally directed to the utiliza- 
tion of our lakes for the propagation offish — the commercial 
argument. I have been very much astonished by the reports 
in American papers (I am a Canadian, residing in Canada) of 
the wonderful financial results of a few private enterprises 
of this kind, notably on, I think, Long Island. One gen- 
tleman digs a pond, and builds a hatching house, at a total 
expenditure of $1,500, and after some two years begins to 
reap a clear profit of $3,000 a year, with a stock of fish on 
hand ([ refer here exclusively to trout) valued at more than 
treble this sum. The reports of others are simply confirm- 
atory of this. It is a crop that sows itself, that needs no 
plowing, harrowing, drilling or cultivating of the soil. 
The crop itself does all this. It is therefore nearly all profit. 
You are already b< ginning.with that intelligence and foresight 
new indigenous with you, practically to appreciate the enor- 
mous pecuniary as well as sanitary value of this industry : 
why should it more eppecially urge itself on me ? Because 
I live within a few miles of a country — the northern bank of 
the river Ottawa — abounding in lakes, large and small, 
some teeming with the finest trout, but nobody cares to 
catch them ; open to all, or rights may be purchased for a 
comparative trifle by any person, waiting for some enter- 
prising and intelligent person to come and occupy and enrich 
himself as well as others. The land is, for the most part, 
rocky, mountainous, wild, but healthy in the extreme and 
picturesque. In eager exploration for minerals, the mind 
cannot, it would seem, appreciate the value of the living 
minerals which in vain, by their glitter, attract the eye and 
fearlessly invite attention to their numbers and their beauty. 

You have an equal share with ourselves already in our 
salt water fisheries. It must be because you are ignorant of 
the extent, perhaps the existence, of our fresh water fish that 
I suppose you are not already catching and exporting them. 
You have invaded our forests and are rapidly cutting them 
down and carrying them off, and profiting by the operation. 
I think I may safely promise your appearance with rod and 



bait a very warm welcome, and a very profitable result. 
But I must desist. I do not know if you will consider this a 
suitable subject for your paper; it' so, I shall gladly hail its 
appearance in the interest of my aim, the extension of a val- 
uable industry and the promotion of our physical well being. 
These remarks embody the views of our very intelligent 
Deputy Minister of Fisheries, enunciated somo time ago in a 
conversation with me. The subject is, with him, one of 
scientific as well as practical intereat. Canadian. 

• -•<•»• 

Magnetism and tne Nodular Form or Iron. 
To the Editor of the Scientific American : 

Those much acquainted with magnetism are familiar 
with the magnetic curves described by iron filings, when 
shaken about a bar magnet. If we V.y on a bar magnet a 
pane of glass, and shake upon the glass some fine iron fil- 
ings, and gently strike the glass, the filings will distribute 
themselves after a certain uniform manner in obedience to a 
force operating them from the magnet. If our magnet be a 
square bar, and we turn it one quarter of the way over, and 
again try the experiment, a similar distribution of the filings 
will ensue. What must we conclude from this? Obviously 
that the force of the magnet does not exert itself simply in 
the plane in which the filings lie upon the glass, but in an 
infinite series of planes, extending in every direction about 
it. '.If the magnetism were sufficiently strong to counteract 
or annul the force of gravitation, or the filings were free to 
move among themselves, tbey would arrange themselves, 
about the poles of the magnet in an elongated globular form. 
Furthermore: If the atoms of iron of which the bar itself is 
composed, and which are magnetized, could overcome the 
force of cohesion, or we're alone acted upon by the force 
of magnetism, they would arrange themselves in accordance 
with the law governing the magnetic curve. Hence, in all 
magnets, the atoms of which they are composed are under a 
strain, which is in proportion to the degree of magnetism by 
which they are influenced. 

I deduce from the foregoing the following corollary : The 
best shape for a magnet is that in which the circumscribed 
boundary of any part of its surface will exactly coincide witli 
the exterior maguetie curve, considering the curve to extend 
in every direction from the center of either pole. I also find 
in the a'jove theory an explanation of the fact that iron 
which has been deposited from solution (as in the clay basins 
of Missouri) has assumed a globular shape, and is almost uni- 
versally found in nodules. The atoms of iron have been 
deposited in obedience to the magnetic force ; and being in so- 
lution and free to move, the atoms, in aggregating, have ar- 
ranged themselves on the magnetic curves. While this was 
going forward, the nodules were probably in pairs. Subse- 
quently, violent action has rendod them asunder, causes 
have operated to demagnetize them, and oxidation and at- 
trition have modified their primary form. 
Louisville, 111. C. II. Murray. 

•<•»<•- . 

Coal Tar Products. 
To the Editor of the Scientific American: 

Allow me to add, to your list of the products of coal tar, 
rhigoline, which is now used in the artificial manufacture of 
ice. There is also a beautiful black varnish for iron, which 
dries quickly and produces a gloss almost equal 10 Japan ; 
this is made by dissolving the pitchy residuum of coal tar in 
the heavy oil that distils from the same, being the only 
liquid which will dissolve it. This varnish is known to the 
trade as paraffin varnish, but this is a misnomer, as that 
article, although a product of coal tar, does not enter into its 
composition. 

A few years ago I was connected with the coal tar pitch 
interest in such a manner as to lead to a series of experi- 
ments. In the years 1801 and 1862, I was engaged in the 
manufacture of a cheap quality of sealing wax for capping 
fruit cans. Cincinnati at that time enjoyed a monopoly in 
that trade, supplying dealers at all points. In the years 
named the price of rosin advanced (owing to the war) from 
$1.80 to $40.00 per barrel, and was difficult to obtain at that 
price: which caused the manufacturers here to look for a 
substitute, which was found in coal tar pitch. So well did 
it answer the purpose that at least fifty tuns were cast into 
suitable shape and sold for sealing wax, the only objection 
to it being the odor. 

The beautiful gloss of this wax, together with its strength 
and the facility with which it could be cast into molds, led 
me to make some experiments as to its value as a material 
for decoration, picture frames, statuary, etc. This resulted 
in my securing a patent on the 5th of August, 1805, covering 
its use for the manufacture of a variety of useful articles. 
From that time until the present, I have endeavored to de- 
velope my invention, being convinced that it will be as useful 
as vulcanized rubber in time. I send you a blacking box, 
cast of the material, which please accept as a curiosity, being 
another link in the long chain of useful products of the un- 
sightly and formerly despised article, coal tar. 

Cincinnati, O. J. T. Peet. 
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The Curability op Consumption. — This is the attractive 
title of a very excellent article in the Deutsclies Archill fur 
Klinische Medicin, June, 1S73, by Dr. Massini. He shows , 
first, that true tubercular consumption is curable, as po3t 
mortems of persons dying with other diseases prove. That 
it is communicable lie also attempts to prove, and hence he 
disapproves of consumptives marrying. The means of pre- 
vention are general and special. His enumeration of them 
includes nothing novel ; but with most of the later German 
authorities, he is strongly in favor of elevated health resorts 
— pure mountain air. 



It has been stated that alumina is the oxide of the metal 
aluminum. We will now proceed to describe the process of 
obtaining this peculiar metal, and its qualities and applica- 
tions. 

It is an earthy metal, like cerium, zirconium, gluclnum, er- 
bium, and yttrium, and was first prepared by Wohler in 
1828; it is one of the most important metals on account of 
its usefulness in the arts. Its extraction from its mineral 
compounds, however, is not very easy, or it would ere this 
have been the great rival of the pr< cious metals ; in fact it 
possesses some qualities superior to them. Several methods 
have been proposed for its extraction, all of which depend 
upon the use of metallic sodium. Common clay, cryolite, 
and other aluminous minerals may be employed, but the 
mineral called bauxite, from France, containing about GO per 
cent alumina and 40 per cent silica, is now principally em- 
ployed by the large manufacturers in Europe. The process is 
as follows: Pulverized bauxite is mixed with powdered soda 
ash, and fused at considerable heat, during which process 
the aluminate of soda is formed, and carbonic acid escapes; 
the fused mass is dissolved in boiling water, and the clear 
solution evaporated; then the redissolved aluminate is neu- 
tralized with hydrochloric acid, whereby a chloride of sodi- 
um is obtained, and the alumina is converted into a hydrate 
of alumina, which, being mixed with charcoal and common 
salt, is formed into balls and heated in earthen cylinders, dry 
chlorine gas being passed through the heated mass. Chloride 
of aluminum and chloride of sodium are thus produced, go- 
ing over into the retort, the carbon abstracting the oxygen 
from the alumina. Metallic sodium is now mixed with the 
two chlorides, and heated in a reverberatory furnace. Me- 
tallic aluminum is then found at the bottom of the melted 
chloride of sodium; this is now separated from the fused 
mass, and may be remelted, cast in bars, and then rolled out 
into sheets and wire. The chloride of aluminum isaa yet the 
only vehicle suitable for the extraction of the metal; it may 
be easily produced by fusing the ammonio alum with char- 
coal and then passing a stream of chlorine gas through the 
mass ; the chloride goes over in the form of vapor which 
condenses in a receiver as a solid crystaline mass. The me- 
tallic aluminum is now largely maLufactured in France and 
England; the business has been attempted in the United 
States (from cryolite, by Monier and Parmele), but has not 
been carried to any extent. 

Aluminum possesses the following remarkable properties : 
It is of white color, resembling silver, and is very sonorous, 
more so than any other metal ; i is the lightest metal, hav- 
ing a specific gravity of 2 5 (while silver has a specific grav- 
ity of 10'53); this property renders aluminum very valuable 
in the arts, such as for making small weights used in chem- 
ical analysis, for dentists in the manufacture of plates for 
artificial teeth, and many ornamental purposes, particularly 
as it resists so well the action of a moist atmosphere. It 
even resists boiling nitric acid ; this property puts it on 
equality with gold and platinum ; but hydrochloric acid at- 
tacks it. It is, however, not blackened by hydrosulphuric 
acid. It is infusible in cast iron heat by exclusion of air, but 
burns in the same with brilliancy, and in oxygen gas the 
combustion is so fierce that the eye can hardly bear to look 
on it; it is then formed intT the earth alumina. It dissolves 
readily in dilute caustic alkali, such as ammonia, and in di- 
lute sulphuric acid ; it is not attacked by cold sulphuric or 
nitric acid. 

Aluminum bronze is an alloy of 1 part aluminum and 
9 parts metallic copper. It has the color of gold, hut be- 
comes dull after a while, and it is as strong as iron ; neither 
mercury nor lead, hoth of which generally attack other met- 
als, has any effect on aluminum. 

ALUMINA. 

It has been remarked that alumina is fouud in Nature 
almost pure in the sapphire, corundum, emery, spinelle, 
topaz, diaspore, in the vast deposits of clay, and in all sili- 
cated minerals. In order to obtain the same pure and in a 
hydrate, the following process is adopted : Commercial al- 
um, free from iron, is precipitrted by a concentrated solution 
of carbonate of soda in excess ; the precipitate is rejissolved 
in hydrochloric acid, and again precipitated by ammonia; 
this precipitate is then calcined, and the result is a pure hy- 
drate of alumina. A more simple method is by igniting the 
pure ammonio-alum, also by the decomposition of a solu- 
tion of alum and chloride of baiium. The pure alumina is 
colorless and tasteless, and wholly insoluble in water. If a 
little alum is dissolved in warm water, and some ammonia is 
added to the solution ; the latter combines with the sulphuric 
acid, while the alumina unites with water so as to form a 
semi-transparent gelatinous mass, which is the hydrate of 
alumina ; this has a great arlinity for many coloring matters, 
forming the well known lake pigments. 

SULPHATE OF ALUMINA 

is also called porous alum, concentrated alum or alum cake. 
This very important substauce, of extensive application in the 
arts, is produced either from common pipe clay, kaolin, shale, 
Qr cryolite. From clay, it is prepared by calcining the same 
and treating it with half its weight of sulphuric acid, until 
it becomes a stiff paste, which is then exposed to the air for 
several weeks ; sulphate of alumina is produced, which is 
washed out with water so as to leave the undissolved silica 
behind ; the clear solution is evaporated to a sirupy consist 
ence and allowed to cool ; it then solidifies iDto a white mass, 
and this is the cake or concentrated alum, which is extreme- 
ly soluble. The alum shale is much employed for this pur- 
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Yose in Euro;.e by roasting it in heaps and setting fire in 
several places under them ; the iron pyrites (a usual compan 
ion of all shales) produces a decomposition, and sulphurous 
acid is evolved. On exposure to the atmosphere, as above 
stated, the sulphate of alumina is obtained. 

In Pennsylvania, the cryolite from Greenland is altogeth- 
er used for the manufacture of the alum cake, by the fol- 
lowing simple method: The cryolite is mixed with chalk 
and calcined, and a double fluoride of aluminum and sodium is 
produced ; while tlui fluoride of calcium, first formed, gives 
off its oxygen to the sodium and aluminum, converting them 
into soda aod alumina The soda is now crystalized out of a 
solution with the assistance of carbonic acid gas which is 
passed iuto it; and after setting the same aside, the soda as 
the carbonate crystalizes out of it, leaving the pure alumina 
in the mother liquor to be treated with sulphuric acid. 

Sulphate of alumina has a sour taste, but also a sweet and 
astringent aftertaste; it is soluble in twice its weight of 
water. It is a powerful antiseptic and arrests animal putri- 
factiou, and can be used for preserving bodies. Porous 
alum or sulphate of alumina is very extensively used by 
calieo printers and papermakers, and is, in many instances, 
preferred to alum. 

ALUM. 

This, the chief compound of aluminum, employed so ex- 
tensively in the arts, is obtained from the last mentioned 
substance, the sulphate of alumina. The solution is mixed 
with sulphate of potash, when, on evaporation, beautiful 
octahedral crystals are obtained. Sulphate of ammonia, as 
obtained from gas liquor, is now generally substituted for 
the potudi ; and instead of a potash alum, ammonia alum is 
now altogether put in market, although many manufac- 
turers believe they obtain the old fashioned potash alum; 
but the amm ;nia alum answers as well in dyeing, calico 
pnutiug, papermaking, etc., and in the manufacture of 
colors. In England, the chloride of potassium was formerly 
used in the manufacture of alum, this being a waste product 
from the soapboiler and the saltpeter redner. 

Ammonia alum is found native in Bohemia as a mineral, 
called tschermigite, which occurs in'fiberous crystals, but not 
in such sufficient quantities to be of practical use. There 
are however, many minerals from which alum can be ex- 
tracted, and the localities may be seen all over the world : 
in Germany, particularly in the neighborhood of Halle in 
Prussia, on the island of Riga in the Baltic, in Bohemia, in 
Huivarv, in England (where the deposits are most exten- 
sive), and in the United States. 

Tue following sources of alum are mentioned, as they 
yield the mineral used for the production of alum and alum 
cake, independently of the pure clays or kaolins brought into 
imi'ket and used most extensively for the manufacture of 
porcelain, pottery, and Rockingham 1 ware: 

Alum earth, a mineral deposit in the brown coal forma- 
tion. 

Tae alum slate is a dull earthy black slaty mineral, of spe- 
cilic "ravity 2'4 ; it contains some bituminous matter and fos- 
sil remains, and is found in England, the Netherlands, and 
Prussia. 

The alum stone, called alunite, of obtuse rhombic form 
and white color. It has a vitreous and pearly luster, yield- 
ing : alumina 14 per cent, sulphuric acid 25 per cent, silica 
24 per cent, potash 4 per cent, water 2 per cent; total, 100. 
In ISOli, I found it between the nueiss and granite, in an 
e 111 orescent state, at First avenue aid 51st street, in this city. 
The mineral is found in lava and trachytic rocks at Talfa 
near Rome, in Hungary, and in Auvergne, France. This 
material was used 1,000 years ago fur producing the alum, 
and is called the Roman alum. 

The aluminite, found abundantly in Prussia at Halle, and 
at Epernay in France, is also called websterite, and contains 
alumina 30 per cent, sulphuric acid 24 per cent, water 46 per 
cent. It is white and opaque ; it adheres to the tongue, and 
has a specific gravity of 2'0. It is rather abundant in the 
localities named. 

The many applications of alum in the arts are due to the 
alumina having great affinity for many coloring and other 
vegetable matters, for gelatin, etc. ; and in the preparation 
of lakes, it forms an insoluble precipitate of alumina with 
vegetable colors. It is also used in preparing white leather 
by its action on gelatin, for clarifying water, as an addition 
to paste used by bookbinders, for preventing the depreda-- 
tions of insects, in fireproof safes as a filling, etc. Alum has 
been described by authors as early as Pliny and Dioscorides. 
Boeihaave gives a very extensive description of it, and says : 

Alum is a real fossil, procured either from a hard flaky 
.stone, found deep in the ground, and to pregnant with sul- 
phur and bitumen as easily to take fire or form a bituminous 
and combustible earth, which yields a noxious flame and a 
sulphurous stench. If exposed for a mouth in the open air, 
it crumbles into powder, and thus becomes disposed for the 
generation of alum, which before it was not. If dissolved in 
water, it may be precipitated by adding a fixed or volatile 
alkali ; and it then produces a new salt, which is the alkali 
and the fossil matter together. In England, Italy, and Flan- 
ders, alum is principally produced." He also says "that 
alum has a sharp, rough, styptic taste. Its crystals are oc- 
tagonal, four of the sides being hexagonul, and the other 
four triangular, surfaces. In Italy (at CivUa Vecchia and at 
Solfatara, near Patella), the alum is manufactured fr»m the 
natural substance in summer time. 

Lst me add a few words more about alum and its physical 
and medicinal properties. Alum is a white, slightly efflor- 
escent salt, it crystalizes easily in octahedrons, but may be 
m»de to crystalize in cuhes, if an excess of ammonia is add 
ed to the solution, which must he carefully evaporated; it 
dissolves in warm water, say in three fourths of its weight 



of boiling water. It is insoluble in alcohol, and has a spe- 
cific gravity of P71 ; it reddens litmus, and changes the tints 
of the blue petals of plants to green ; it assumes an aqueous 
fusion when heated to 212° Fah. Exposed to red heat, it 
gives off oxygen with sulphurous acid. It f ormB pyrophorus 
when calcined with fine charcoal, and then spontaneously 
forms an inflammable substance. There are several varieties 
known in commerce, among others, the Roche alum, which 
originally came from Rocca in Syria, of a pale rose color ; and 
the Roman alum, which has always been considered as the 
purest. Five thousand tuns are still annually manufactured. 

Alum is incompatible with the alkalies and their carbon- 
ates, lime and lime water, magnesia and its carbonate, tar- 
trate of potash, and acetate of lead. It is an astringent and 
antispasmodic; in large doses, it is purgative and emetic. 
In cases of haemorrhage, sweats, diabetes, chronic dysentery 
and diarrhoea, it is used as an astringent. It is used as a 
purgative in the painter's and nervous colics. Alum is also 
sometimes used ior the adulteration of bread, with a view 
to increase the whiteness, but in very small doses. 

It may be stated, in conclusion, that a great many miner- 
als, known by mineralogists as oxygen compounds, the uni 
silicates, hydro silicates, and some bisilicates, contain the 
oxide of aluminum or alumina as one of the component 
parts. The family known as zeolites, such as laumonite, 
catrplite, analcite.mesolite, scolecite, thompsonite, gmelinite, 
phillipsite, harmotome, stilbite and many more of this class 
each contain from 20 to 30 per cent of alumina, pachnolite 
25 per cent, and staui ulite 50 per cent. Kyanite contains G4 
per cent. Several mineral springs in the United States, in 
Virginia, contain the alum in solution from 20 to 70 per cent, 
and are used in medicine. 

I may say that alumina exists in the most common as well 
as the most precious minerals. White clay or kaolin is 
found in many localities in the United States to a very large 
extent. I have visited many deposits in Vermont, near Bran 
don, in Massachusetts, in Pennsylvania, at Jacksonville, Ala., 
and in South Carolina. At Bath I saw large deposits of a 
fine quality, and 10,000 tuns are annually brought to this 
city for papermakers' use. At Aiken, S. C, large deposits 
are yet undeveloped. At Perth Amboy, various qualities 
have been dug out for the last 50 years from strata 20 feet 
thick. It is found in the coal, tertiary, metamorphic and 
older formations. Stourbridge clay, so indispensable for 
glass pots, is principally brought from England. Alum is a 
very important branch of commerce. England produces an- 
nually 10,000 tuns, and Germany 10,000 : and in the United 
States about 5,000 tuns are manufactured. 

» ■». » 

Death or the Big Rhinoceros in the London 
Zoological Gardens. 

The " Zoo " is in mourning for one of its hugest and oldest 
inhabitants. The great rhinoceros, which had been from its 
earliest days a conspicuous object in the elephant houBe, 
haB at last succumbed to the scythe hearer, or whoever the 
rhinoceral typical representative of death may be. For 
twenty-four years the creature had lived in comfortable 
quarters, and withstood the rigors of an English climate ; for 
twenty-four years it had, day after day, partaken of its plain 
meals of hay and similar food, and day after day for twenty- 
four years it had thrust its snout as far as possible between 
the massive bars of its den, and opened its capacious jaws to 
receive the gratuities of its admiring visitors, in the shape 
of buns and biscuits, oranges and apples, and other titbits. 
The rhinoceros is liable to sudden outbursts of violent tem- 
per, and the late lamented individual was no exception to 
this general failing of its race. 

Several years ago, in a furious attack on the rails of its 
den, it broke its jaw, and was for some time in rather a dan- 
gerous condition. It, however, survived the accident and 
has safely passed through the vicissitudes of English 
weather, and it maybe consideied that twenty-four years 
is about the average length of life among this species of 
pachydermata. The hippopotamus has bred in the gardens, 
but no success has attended the attempts to breed the rhi- 
noceros in captivity, their violent tempers rendering it dan- 
gerous for them to be temporarily housed together. The 
skeleton and skin of the deceased creature are to be preserved, 
and valuable preparations will no dcubt be made. — London 
News. 

^ .«^» 

Railway Receipts and Expenses. 

The proportion of working expenses to receipts is often 
put forward as evidence of the cheapness or dearness with 
which a line is v, orked ; while in fact it proves nothing at 
all, either one way c - the other. Recently a statement of the 
proportion of expens.-; on the Deliver & Rio Grande Railway 
has been widely public. 'd at heme and abroad as evidence 
of the cheapness of wor'.tinL' a narrow gage line, the per- 
centage given in the case b ,. re us being 48 '5 percent in 
August, and 45'4 per cent in September last. The propor- 
tion of expenses depends equally on two things : 1. The cost 
of transportation, and, 2, the rates received. Evidently, if 
it costs me two cents per mile to carry passengers and I get 
three cents for it, my working expenses will be 66£ per cent ; 
while if I receive 4 cents per mile these same working ex- 
penses will be but 50 per cent. On the Denver & Rio Grande, 
we understand, ten dollars is charged for carrying a passen- 
ger 76 miles, and at this rate working expenses of 45 per 
cent give nearly six cents per mile as the cost of doing the 
work. This is no argument against the road and its man- 
agement, for the traffic is light, and heavy charges would be 
necessary to support a road of any gage. The Central Pacific, 
whose charges are not half so high, is worked for 40 per 
cent of its earnings, its rates being still higher than those of 
most American loads with equal traffic. The Panama Rail- 



road i s worked for about 44 per cent, we believe, and one 
might think it wonderfully economical ; but its charge for 
carrying a passenger 47 miles is twenty- five dollars, so the 
cost would appear to be something like 23 cents per mile. — 
Railway Gazette. 



The Hours or Labor, 
E. W. says : " I regret that A. B. Mullett falls into the 
very common error of accepting eight hours' labor as cost- 
ing but twenty per cent more than ten hours, instead of 
twenty-five per cent more. Let me quote the following let- 
ter, written by me in June, 1872: 'If a piece worker asks 
20 per cent advance to equalize wages, when the time work- 
er has his hours reduced from 8 to 10, it does not make them 
equal in pay, as the former will find on expeiiment. The 
manufacturer, too, will find that, so far as the day hands are 
concerned, his wages account will be increased 25 per cent. 
If I have two hands at work,makang shirts : to one I pay $4 
per day, for 10 hours, and he makes 4 shirts per hour, or 40 
shirts per day, costing me, of course, 10 cents each for labor; 
the other hand works by the piece, at 10 cents each shirt, 
makes 40 per day, and gets, of course, $4 per day. So far, 
so good; but the day worker now wants to work but 8 hours 
for $4; and he will produce for me. at 4 shirts per hour, 32 
shirts, costing me 12-J cents each ; certainly 25 per cent 
more. The piece worker then asks for 20 per cent advance 
over original price of 10 cents, and gets thereby 12 cents 
each for his 32, and, consequently, earns but $3.84, so that 
he does not equalize wages.' If, under the 8 hour pro- 
gramme, I have to employ five people to work 40 hours, 
when four now accomplish that much, am I not paying 25 
per cent more wages ? 

" It has been asserted that a mechanic can produce as 
much work in 8 hours as in 10. If he can do that for his 
employer, why cannot the piece worker do that for himself, 
and not ask 20 per cent more to equalize '?" 



A New Floral Ornament. 

A writer in Lea Monies suggests a new idea for floral de- 
coration, which, it seems, may be readily put in practice. 
An ordinary earthenware flower pot is filled with water, the 
hole in the bottom of course being closed, and allowed to 
stand until its porous sides are completely soaked. The 
water is then thrown out.and thepotis repeatedly dipped until 
it will absorb no more, and its outside becomes thoroughly 
wet. On the outer surface fine seed is thickly sprinkled and 
allowed to remain sticking thereto. The pot is then refilled 
with water, and set in the shade under a bell glass. In a 
short time the seeds will germinate and throw out shoots, so 
that, to prevent their falling from the sides of the pot, some 
thread or wires must be repeatedly wound around the ex- 
terior of the latter. Eventually the entire vessel will be- 
come a mass of living vegetation, which is nourished by 
the percolation of the water contained within through the 
porous sides. 

A non-porous receptacle may also be used, but some thick 
cloth must be wound about its exterior and the seed sprink- 
led thereon. This cloth is kept continually moist by re- 
peated applications of fresh water. 



The Wear of Gold Coin. 

It appears from experiments made in St. Petersburgh that, 
contrary to the opinion generally entertained, gold coin wears 
away faster than that of silver. Twenty pounds of gold 
half imperials, and as much of silver copecks — coins of about 
the same size — were put into new barrels, mounted like 
churns, which were kept turning for four hours continuously. 
It was then found, on weighing the coins, that the gold ones 
had lost sixty-four grammes — the silver ones only thirty- four ; 
but as the number of gold pieces was twenty-eight per cent 
less than those of silver, the proportion is of course greater to 
thatamount infavorof the latter. Thesilver also contained 
more alloy than the gold. 



Nickel In Missouri. 

A correspondent, " Nick," writes to point out a slip of th-3 
pen in our issue of December 13, 1872, wherein we stated 
that the nickel mines of Pennsylvania are the only ones in 
the United States. 

" In your paper of November 30, 1872, you have an articie 
on American nickel, wherein you mention the mine La Mot e 
tract, Mo. ;" you also mention elsewhere that the ore is found 
in Pennsylvania and Missouri. The nickel mines of Mine 
La Motte are now being very extensively worked at the pres- 
ent time, and the owners, the La Motte Lead company, have 
turned almost their entire attention to raising and reducing 
the nickel ore to regulus, which is being shipped in large 
quantities. Recently 7,000 lbs. of nickel ore were raised in one 
day ; it assayed 35 per cent metal, and was worth $1 per 
pound at the mine. The work was done by six miners, 
$7,000 being dug out for a cost of less than $25. 



An Excellent Pen. 

Messrs. C. M. Fisher & Co., of No. 102 Fulton street, in 
this city, have devised a new form of gold pen, known as 
the Paragon, in which not only the form but also the char- 
acteristics of the quill are closely imitated. To those who 
have been accustomed to write with the latter, and have ex- 
perienced the trouble of mending it, the gold pen, as made 
by the above firm, will, we think, prove to be a welcome ad- 
dition to the writing table. We have used one almost con- 
stantly for the past month or two, and at the present time it 
is perfectly flexible, shows no sign of wear, and is one of 
the best pens we ever used. The makers adapt each pen to 
suit the hand; and hence, any peculiarity of holding can be 
allowed for, and the habits of the individual writer con. 
suited. 
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TESTING THE QUALITY OF IRON, STEEL, AND OTHER 
METALS, WITHOUT SPECIAL APPARATUS. 

BY PROFESSOR THURSTON. 



1. During the research which haB occupied a considerable 
portion of the time of the writer recently, and to which re- 
ference has been made in the earlier numbers of the Scien- 
tific American, some very interesting facts have been ob- 
served ; and much has been learned respecting the strength, 
stiffness, elarticitj, ductility, and resilience of the metals 
used in engineering, which could only have been accurately 
obtained by means of apparatus capable of recording both 
the amount of distortion of the test piece and the coincident 
distorting force, at 
every instant during 
the experiment, up 
to the point of rup- 
ture. 

2- Among these de- 
velopments, and not 
the least important, 
has been the fact 
that the quality of 
any given material 
can be determined 
with some approach 
to accuracy, by adop- 
ting the method here 
in use, but without 
necessarily going to 
the expense of pur- 
chasing the power- 
ful machines in ge- 
neral use for de- 
termining tensile 
strength, or even 
paying the two or 
three hundred dol- 
lars which is charged 
at the shops of the 
Stevens Institute of 
Technology for the 
recording machine 
with which these 
tests were made. A 
strong l»ng handled 
wrench, a good 
spring balance, and 
a firm but delicate 
hand, afford all ne- 
cessary means of 
procuring quite sa 
tisfo.ctory results, as 
to mere strength of 
material ; while a 
careful inspection of 
the fractured pieces, 
after a little expe- 
rience, will assist 
greatly in the deter- 
mination of the ge- 
neral characteristics 
of the metal. 

3. The method of 
procedure is neatly 
illustrated in the large engraving, and would, in general, 
be as follows : Cut, from the bar or mass to be tested, pieces 
about three and a half or four inches long, and turn them 
off in the middle to a diameter of half an inch for iron or 
brass, and three eighths if of steel; make this neck one inch 
long. A square head is left at each end. Secure the piece 
vertically and firmly, by one end, in a Btrong vise ; fit a solid 
ended wrench to the other end of the test piece ; and to the 
extremity of the handle, which should be, for convenience, 
about five feet long, attach a spring balance capable of re- 
cording with accuracy up to fifty or sixty pounds. 

Paint the scale of the balance with white lead or tallow, 
and spring the pointer so as to just touch the painted sur- 



Continue twisting the piece until it has gone some distance beautifully finished, has become greatly altered, and has as- 
sumed a curiously roughened and striated appearance. The 
spiralB extend completely around the Cylindrical portion, and 
the fractured end has the appearance peculiarly characteris- 



beyond the limit of its elasticity, then stop and notice how 
far the arm springs back while gradually taking off the twist- 
ing force. 

This distance is a measure of the elasticity of the metal, 
and is usually, if not invariably, the same, however great the 
set, even up to the point of rupture. 

Renew the twisting force and break off the piece, noting 
the maximum angle which the piece has been twisted through 
and the maximum resistance, as indicated by the spring ba- 
lance. 

5. The stiffness of the metal is measured by the force re- 
quired to twist it through the first small angle, say five de- I 






face. The mark traced by the pointer then indicates the 
maximum force applied. 

4. Commence pulling steadily on the balance, keeping the 
direction of pull at right angles to the wrench handle. 

An apparently unyielding resistance will be felt up to a 
certain point, when the test piece will commence observably 
to give way. Note the indication of the spring balance at 
this point, which is the limit of elasticity, and record both 
that reading and, if possible, the distance through which 
the piece has twisted, the latter measure being an indication 
of its stiffness. 



[MACHINE FOR TESTING THE STRENGTH OF IRON 



grees, should it yield so far without set. For half inch iron, 
this should be about fifty pounds on the end of a lever five 
feet long. For tool Bteel, it should be about thirty pounds, 
where the neck has a diameter of three eighths inch. 

The limit of elasticity is determined by the force required 
to give it its earliest set. 

The degree of elasticity is measured by the distance through 
which the wrench springs back when the force is removed 
after producing set. 

The ultimate tensile strength is approximately proportioned 
to the force producing rupture by torsion. 

The limit of elasticity for tensile strength is proportional to 
the force producing set by torsion. 

The ductility of the metal is measured by the angle through 
which the piece twists before breaking. 

The power of resisting shock, or resilience, as it is called by 
engineers, is nearly proportional to the product obtained by 
multiplying the breaking force by the maximum angle of 
torsion. 

The homogeneity of the metal is determined by the regu- 
larity with which the resistance of the piece increases when 
passing its limit of elasticity. 

6. By taking samples of well known brands of metals 
and pursuing this course, a standard is easily obtained, by 
reference to which a little practice will enable the experi- 
menter to learn readily, and pretty accurately, the relative 
value of such other metals as he wishes to test. 

7. Next, taking the fractured pieces, a careful inspection 
will assist wonderfully in pronouncing a correct judgment. 

Thus, in our illustrations, No. 16 shows the side and the 
end of a fractured specimen of wrought iron of excellent 
quality, but seamy and not well worked. 

The cracks extending around, in a spiral, through three 
fourths the circumference, and the appearance of irregular- 
ly distributed flaws on the end, prove the seamy character 
of the material, while the record of its test proves it tough, 
strong, and ductile. 

Compare this with No. 22, which is the best piece of iron 
which could be found among a hundred tested specimens, 
and which is of almost wonderful toughness and ductility. 

The surface of the neck, which, before being tested, was 



tic of very homogeneous and ductile metal. The record pen- 
cilled by the machine in this test shows it to have been fair- 
ly stiff, to have passed its limit of elasticity under a stress 
equivalent to about30,000 pounds per square inch of tension, 
to have been more homogeneous than many specimens of 
shear or even than some cast steels, to have had a ductility 
exceeding that of any other specimen yet found of either 
iron or lo w steel, to have had a greater resilience, that is to 
say, power of resisting shock, than any other metal exam 

ined, and to have 
had an ultimate ten- 
sile strength of 
about 62,000 pounds 
per sq uare inch. 

This metal was 
made of selected 
scrap from refined 
charcoal iron, rolled 
into half inch bars, 
cut and polished, and 
rolled down to one 
inch square. Such 
care must evidently 
produce a splendid 
iron. Unfortunate- 
ly, however, it costs 
sixteen cents per 
pound. 

No. 1 is an iron 
of vastly different 
character. The re- 
cord of the test 
shows it to be only 
a fairly good metal, 
and the end view 
exhibits a rough 
granular character 
of fracture, espe- 
cially near the mid- 
dle, and this proves 
its unreliability. 

No. 23 is cast 
iron of a dark foun- 
dery grade, with 
a perceptible but 
slight ductility, and 
about half the 
strength of fair 
wrought iron. 

The peculiar and 
almost mathemati- 
cally regular form 
of the surface of 
rupture is noticea- 
ble in all irons of 
this class. No spij 
ral markings are 
perceptible. The 
metal only yielded 
about ten degrees 
before fracture took 
place. Here the color and grain of the iron aid the judg- 
ment in forming correct conclusions after inspecting the re- 
cord of test. 

No. 30 is a hard white charcoal cast iron, such as is used 
for making " malleableized cast iron." It is a half stronger 
than the preceding, but is brittle, and has no ductility, snap- 
ping sharply at the limit of its elasticity. 

8. No. 35 is the same white cast iron malleableized. Its 
test indicates undiminished strength, combined with ductili- 
ty exceeding, by several times, that of the toughest grades 
of cast iron, and even equaling some kinds of untempered 
steel. It is far less ductile, however, than wrought iron. The 
fracture exhibits its incomplete transformation, and the irre- 
gular distribution of the remaining carbon. 




No. 35 is also a sample of similar character but much more 
thoroughly malleableized. 

The test exhibits a strength equal to that of quite good 
wrought iron, and a toughness which is not very much less 
than that of some hard forged iron. The fracture indicates 
a very regular character, and freedom from defects, while 
the spiral markings prove its ductility. Such a metal as this 
is better for many purposes than much of the wrought iron 
in the market, and the cheapness with which awkward 
shapes can be made of it, as compared with forgings, give it 
special advantages in many cases where the pieces ace small. 
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9. No. 68 is a specimen of low steel, and its peculiarities 
are those of " homogeneous " metal, or of steel made by 
either the Bessemer or the Siemens process. The test and 
an inspection of the fractured piece indicate its strength to 
be nearly doable that of ordinary wrought iron, and prove 
its grt' at ductility and resilience and its homogeneous charac- 
ter. 





>.'<>. 71 is a piece of tool steel, having a strength twice as 
great as the best of iron, great elasticity, but a ductility only 
a fraction of that of good iron, excellent, in consequence of 
its strength and hardness, for tools and for resisting steady 
strain, but not so well adapted as steel of lower grade, or 
even as the better grades of iron, to meet shocks. Its jagged 
fracture and its fine even grain are evidence of the splendid 
quality of the metal and the perfect homogeneity of struc- 




ture, which distinguish it from the fiberous wrought irons. 
The shear steels and the softer grades of tool steel usually 
ex.1, ibit an appearance very similar to 68, but are apt to crack 
alonu' the side and through the neck, as is illustrated in No. 
58. 

10. Thus a little practice and careful observation will en- 
able any good mechanic to test his materials even when he 
cannot afford to purchase a testing machine, and with a fair 
degree of confidence in the derived results, and at almost no 
expense. 




Ramming the mold. 

B. W. says : " In your number of November 22, 1873, you 
say that "ramming the mold is not a complicated performance, 
nor does it require the ability of a very skilled artisan." I 
have for many years been a close observer of losses in found- 
eries, and I have found that about six tenths of the wastrels 
are on account of imperfect ramming, the latter being either 
too hard, causing the mold to blow and scale : or too soft, al- 
lowing it to strain as long as the metal retains its liquidity, 
and, when turned out, is toolargeto fit where it was intended. 
Hence the casting is condemned, in either case, on account of 
bad ramming. Any person posted in figures can calculate 
the pressure of fluids ; but it requires the experience of 
years to know how much ramming is required to resist that 
pressure. He can only become skillful in the science of ram- 
ming by observing closely the result of every day's work, 
not only of his own, but of other molders also, so that he can 
ascertain the cause of any defect he may see on a casting, 
and thereby prevent the re-occurrence of the same. Ram- 
ming is a most complicated and important process ; it amounts 
to but a very small portion of the cost of other work re- 
quired to complete the job ; but too hard, too soft, or irregu- 
lar ramming, will cause all the work done on the job to be 
lost. The causes of the loss of the other four tenths are nu- 
merous, such as : Sand too wet, or too dry, inability of the 
molder to secure his mold before casting, lack of judgment 
in venting, lack of judgment in locating his gate to prevent 
warping and cracking in cooling, lack of judgment in strip- 
ping the casting so as to allow all parts of the casting to con- 
tract together, as that part of the casting that is allowed to 
contract last puts a great strain on a certain other part of 
the casting, and is likely to break it as soon as it is put to 
use. I hope the science of ramming will be further and 
more ably discussed in your valuable paper, and that you 
will be the means of getting molders to become more skill 
ful with the ram, in which most valuable ability too many 
are lacking." 

■ '♦' w 
IMPROVED PRUNING SHEARS. 

It is asserted that, to properly prune a tree, the limbs 
should be cut from the under side, and the blade should pass 
through them upon the outer side of the hook, resting upon 
the stump. In this way, horticulturists say, the end of the 
stump will not be splintered, and hence will be left in a bet 
ter condition for rapid healing over. 

Mr. Myron de Groodt, of Eaton, N. Y., h\s recently de- 
vised a pruning shears, acting on the above principle, by 
which the operator may cut off limbs upon opposite sides of 
the tree without shifting his position, on simply reversing 
the instrument. 

The handle, A, connected with the blade, is grasped by 
the right hand, the handle, B, communicating with the 
anchor like hook with the left. In applying the shears, one 
of the arms of the hook is brought over the limb, and the 
handle, B, is held in a vertical position, while the other han- 
dle is elevated to open the jaws to a required distance. The 
blade then cuts through the limb from the under side and in 
an upward direction, with the hook bearing against the 
stump. To operate from the opposite side of the tree, it is 
only necessary to reverse the shears by simply moving the 



that the balls are compressed and caused to spread until they 
fill nearly, if not entirely, the whole hollow space between 
the flanges, A. If the bolt becomes elongated by expansion, 
the balls take up the increase, through their own enlarge- 
ment by elasticity, thus preventing the nut from working 
loose. 
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A careful study of the accompanying illustrations, which 
the artist and engraver of the Scientific American have 
succeeded in making such perfect representations of the spe- 
cimens placed before them, will assist greatly in the acquire- 
ment of this very valuable accomplishment. 

Stevens Institute of Technology, Hoboken, N. J. 

December, 1873. 

»-«♦■ — 

Tlic Vacuum Car Brake. 

The vacuum car brake consists of a brass globe or bulb 
about fourteen inches long and five inches in sectional diam- 
eter in the largest part, and in shape very much like a lamp 
globe. The neck of the globe is about eight inches long. The 
enlargement is made to allow steam to surround a smaller 
pipe, which conducts the exhausted air. This part of the air 
pipe is about six inches long and two in diameter, reaching 
nearly to the neck of the bulb, leaving a space all around 
about one eighth of an inch wide ; this tube is fitted tight- 
ly into the bottom of the globe so that none of the steam may 
escape below. To the lowerpart of this globe the air pipe is 
nicely fitted. In an enlargement of the end of this pipe, 
there i.- an air valve arranged to prevent the refilling the 
vacuum, and just below this is a relief valve to allow the 
sir to enter. These valves are conical, so that the greater 
the pressure the more tightly they fit. Beneath each car, and 
connected with this apparatus by tubes, made so as not to 
collapse, is a cylinder with solid ends and flexible sides, which 
are kept from entirely collapsing by iron rings. The ends 
of this cylinder are connected with the brakes, so that, when 
the atmospheric pressure forces the ends together, the brakes 
a re put on. The steam, being introduced from the boiler, 
passes out around the end of the air tube and removes the 
atmospheric pressures, producing a vacuum. By enlarging 
the cylinders beneath the cars, the power may be increased 
at pleasure. — Polytechnic Bulletin. 




In Figs. 3 and 4, small cylinders of rubber are substituted 
for the balls, D, and the washer enters directly between the 
flanges. The tubular end of the nut is upset on the hole of 
the washer, in order to prevent separation of parts. The de- 
vice appears simple and practical, and doubt'ess will meet 
with extended application upon railroads. 

Patented November 25, 1873, by Casper Dittman. F-or 
further particulars address Dittman & Landis, Leacock P.O. , 
Lancaster county, Pa. 

STARR'S COTTON BALE FASTENER. 

We illustrate herewith a very simple and ingenious device 
designed as a clasp or fastener for the bands which surround 
cotton bales. The invention is simply a square buckle of 
iron, A, having at its outer end a rigid tongue, B. Both sides 





handles past each other without changing the hand, when 
the other edge of the blade acts with the hook precisely as 
before. In this way, the inventor says, a person may re- 
main in one position and prune a tree nearly all around. 



IMPROVED NUT: LOCK. 

The invention herewith illustrated is a new patent nut 
lo<£ which, by the suitable combination with it of an elastic 
substance, is enabled to compensate for the longitudinal ex- 
pansion and contraction of the bolt, thus preventing the nut 
from working loose under jars or shaking motions. 

Our engravings represent two forms of the device as ap- 
plied to railroad fish plates. In Figs. 1 and 2, which are 
perspective and sectional views between the two flanges, A 
A, is provided a chamber containing inside radial projec- 
tions, B, which fit into corresponding notches in a washer, C. 
These notches and projections serve to lock together the nut 
so far as rotary motion is concerned, compelling the different 
portions to turn together. Into the chamber, between the 
flanges, A, are inserted a number of rubber balls, D, which 
are also received in suitable concavities in washer, C, Fig. 2. 
When the nut and washer are screwed together, it is evident 



of the attachment are alike, so that, when the ends of the 
strap are brought together, the tongue of one buckle slips 
under that of the other, and interlocking takes place, as 
shown in Figs. 1 and 2. Figs. 3 and 4 are the same contri- 
vance somewhat differently constructed, the tongue, B, be- 
ing bent to form more of a hook. The device can be stamped 
or cut out of heavy sheet iron; and, if desired, a projection 
or stop may he combined with it to prevent the buckles slip- 
ping back after being once locked or hooked. The inventor 
states, however, that this latter precaution is entirely unne- 
cessary, as a perfect double lock is afforded. 

The mode of operating is as follows : After the bale is in 
the box, duly pressed, etc., the band is put on the top, hang- 
ing over in front with one of the buckles attached, hook out. 
The band is then brought under the bale, through the chan- 
nel made for the purpose, and thence up to meet the attached 
backle, when it is bent back on the inside. Over this bent 
end the second buckle is slipped, liook in. The two buckles 
are then brought together and locked as before described. 
The strap, it is stated, will not detach itself until the bale 
is put in the compress, when it can he easily manipulated. 

For further particulars address theinventor, Mr. Henry D. 
Starr, Texana, Jackson county, Texas. 



Women Dentists in Egypt. — Dr. Edward Warren writes 
from Cairo, in Egypt, to a friend in Baltimore, that there is 
"a good opportunity for women dentists in Egypt, as the 
women are forbidden to consult with men." There are 
three or four English women practicing dentistry in Cairo 
already, according to Dr. Warren's letter. In all these east- 
ern countries, there seems to be a wide field of usefulness and 
profit for woman doctors and dentists. 
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THE NEW EXPLORATION OF THE AMAZON BIVEB, 
BY PEOi'ESSOK OBTON.— OVEB THE ANDES. 



CUACHArOYAS. 

While most other towns in Northern Peru are but vast pig 
sties containing human habitations, Chachapoyas is the best 
built and cleanest city west of Manaos ; its grand plaza and 
paved strpets grant no indulgences to the lower animals. 
Perched 7,000 feet above the eea, it possesses a delightful 
and equable climate, with the mean temperature of 62° Fah. 
Here, for the first time since leaving New York, we saw 
bread made from native flour. Yet there is very little of 
that agriculture which requires a preparation of the soil: 
the people (to the number of 5,000) depend mainly on the 
voluntary gifts of Nature, scratching the ground with wood- 
en plows to raisa a little wheat, corn, potatoes, and rice. 
Six crops of rice can be raised without re-sowing. Flour 
sells for §10 a quintal; potatoes, 15 cents a pound; cleaned 
wool, 18 lbs. for $3 ; and cacao from the warmer regions at 
$30 a quintal. Nothing is exported but a little caicarilla 
bark. The best Indian tobacco grows at Bagua in the valley 
of the Utaubamba, and is sold at four reals for three pounds. 
The main woods for construction, cedar, walnut, ishpingu, 
and capuri, being brought a considerable distance, are very 
high. All boards, from Iquitos to the Pacific, are cut by 
hand. There are signs of valuable mines of gold, cinnabar, 
lead, limonite, and a gray copper ore containing silver, in the 
vicinity ; while mountains of salt occur at San Carlos, twenty 
five miles northwest. Apple trees grow, but do not thrive, 
at Chachapoyas ; the one we saw was covered with moss, 
yet it presented the singular spectacle of bearing blossoms 
and ripe fruit at the same time. Unfortunately, this city is 
the head center of the rjarap&ta, a grublike insect whose bite 
not unfrequently leacjs to ulcers. If the road from Chacha- 
poyas to the Maranon by the way of Olleros and the Aichi- 
yacu, recently surveyed by Mr. Wetterman, is ever opened, 
it will bring the city into easy communication with the out- 
side world. 

From Chachapoyas to the next great city, Cajamarca, is 
about seventy miles. On the maps, this intervening country 
between the coast range and tbe central Cordillera is repre 
sented as a broad valley ; in the reality, it is a jumble of 
precipitous mountains. The road, for the first two days, is 
excellent, following the romantic Utcubamba and passing 
within si = ht of the lofty Cuelap mountain which is crowned 
with ruina too old to be Incarial. 

A PREINCARIAL FORTRESS. 

These are the ruins of a fortress, containing chambers and 
tombs, and consist of a wall of cut stone 560 feet thick, 
3,000 long, and 150 high, above which rises another wall 500 
feet thick, 600 long, and 150 high. It is estimated that it 
would take 2^,000 men five years to build it. Whilethe an- 
tiquarian is busy with this, the geologist may revel among 
ammonites and brachiopods ; and on the third day, as the 
road rises above the clouds to the tiptop of Calla-calla, every 
traveller must be entranced by the magnificent panorama at 
his feet — a sea of mountains with the still loftier coast range 
in the background, hiding the Pacific. Descending from this 
frigid zone, by a fearfully inclined zigzag path, we soon 
reached the other extreme — a deep, narrow valley wedged in 
among the mountains, through which the Maranon struggles 
to reach its northern outlet. In making this descent, we 
passed over granite and mica schist, the first metamorphic 
rocks west of the Huall&ga, the other rocks east and west 
being sedimentary. This point, therefore, is the geological 
" Heart of the Andes." 

The Maranon is crossed on a raft at the miserable mud 
village of Balzas, the temperature of which may be com- 
pared to that of a furnace. Here the river is from 250 to 500 
feet in width according to season, with a six mile current. 
Again ascending, and crossing monotonous pajonals and the 
fertile pampas of Huanco and Polloc, we caught sight of fa- 
mous Cajimarca, seated on the eastern slope of the western 
Cordillera and fronting the most beautiful plain in all the 
Andes. 

THE HEART OP THE ANDES. 

This highland plain or campagnia, sixteen leagues in cir- 
cumference, is almost as level as a billiard table, rich as the 
Connecticut flats, and well watered by the mint-bordered 
Clionta and Masscon. The roads crossing it are hedged in 
with century plants, and here and there rises the "sauci" 
(salix Jtumboldtiana) the most conspicuous tree in the region. 
The surrounding mountains are barren and brown, but never- 
theless are exceedingly picturesque. 

CAJAMARCA AND ITS RELICS OF ATAHUALPA. 

Cajamarca, the Caxamalca of Pizarro's day, claims to have 
14,000 citizens ; certainly it is the largest and finest city on 
our route from Parii to the Pacific. Its altitude is about 9,- 
400 feet, and the temperature ranges from 40° to 72°. The 
houses are generally built of adobe, and tiled ; but the 
churches are of the coarse conglomerate from the sierra, and 
have elaborately sculptured fronts. The grand plaza is 
adorned with a fine stone fountain, around which congre 
gates a motley crowd of Indian women every morning to 
vend their little piles of vegetables, fruits, grains, meats, 
salt, pepper, etc., for the plaza is the "market place" in 
Spanish towns. The following are some of the prices cur- 
rent: Four, $16 for 320 lbs. ; corn, $1 for 26 lbs. ; rice, $24 
for 260 lbs. ; coffee, $4. 80 an arroba ; cacao, $24 a quintal ; 
tobacco, 50 cents per mazo of three or four pounds ; sugar, 
$4 an arroba ; cotton cloth, 10 to 20 cents per vara ; wool, 
$1.20 to $2 an arroba; hides, $2 to $3 each; horses, $70 to 
$100 each ; cows, $25 each ; oxen, $40 each ; steep, $2 each ; 



tiles, $16 a thousand ; a cedar board, 21 varas long by J vara 
wide (say 7 by 2 feet), $5 ; land on the plains, $50 per " fan- 
igada " of eight acres. Wheat, barley, corn, and potatoes 
are about the only vegetable productions within sight of the 
city. The province yields annually over 7,000,000 lbs. of 
wheat, 160,000 head of sheep, 30,000 head of cattle, and 16,- 
000 horses. The manufactures amount to nothing ; and the 
imports greatly exceed the exports in value. A few textile 
fabrics of wool and cotton are made, and some straw hats, 
from the " tamsi " instead of the " bombonaje." The cele- 
brated silver mines of Gualgayoc, 18 leagues northwest, are 
not yet exhausted, but are not so productive as formerly. 

Cajamarca occupies an important place in the history of 
Peru. It was the favorite residence of the Inca when his 
empire stretched from the Rio Andasmayo north of Quito to 
Rio Maula in Chili. The stone walls of his palace still stand 
for about 15 feet ; and along the eastern edge of the plain a 
line of vapor indicates the " Banos del Inca." These hoi 
springs, even now used for baths, are copious, but not medi- 
cinal ; we found the temperature as they issue from the 
ground 102° Fah. The story goes that, when conquered by 
the Spaniards, the Peruvians threw the throne of gold of 
their Inca into a crater, from the sides of which came these 
thermal waters. The paved "via real " or military road, de- 
signed to connect Quito and Cuzco, stopped unfinished a lit- 
tle beyond Cajamarca. Its construction was interrupted by 
the landing of Pizarro or Tumbez, who garotted Atahual- 
pa after receiving the ransom of "$16,000,000 gold and $175,- 
000 in silver" — one of the many fictions of history. 

Again we mounted our mules to scale the last Cordillera 
which separated us from the Pacific. The range, as we 
crossed it westward, presented three main aspects : the east- 
ern half was of quarlzite, and the mountains comparatively 
smooth and rounded ; then succeeded rugged rocks of trachy- 
tic porphyry. Here the landscape was purgatorial, presenting 
the confusion of the "grab box" of a geologist ; volcanic piles, 
marine and river deposits, fiercely contorted granite dykes, 
etc , are huddled together as if Nature had been in a hurry. 
Finally, as we neared the ocean, there was a fine exhibition 
of the ceaseless conflict between sea and land ; the barren, 
rocky mountains, upon which even the lichen refused to 
grow, stubbornly yielded to the supremacy of the older 
ocean ; and as the great Andes died away along the shore, 
the southerly wind covered them with a winding sheet of 
sand. 

AN AMERICAN ENTERPRISE. 

Two days from Cajamarca, we shouted for joy at the sight 
and sound of a locomotive. It was the sign of civilization : 
the signal that our hardships were at an end. The Pacas 
mayo railway, now completed 54 miles from the coast, is a 
model of American enterprise and American skill. It is the 
creation of Mr. Meigg', t( e Vanderbilt of Peru, and will cost 
$7,000,0C0. The money comes from the sale of guano; the 
laborers from China ; the ties from Oregon and Chili ; the 
rails from England ; and the rolling stock from the United 
States. The buildings are of corrugated galvanized iron. 
The track is broad gage, and will have, when finished, a to- 
tal length of 78 miles. Starting from an iron pier, which 
is to reach half a mile into the sea, the road winds over the 
pampa, and among the sand drives, and beside the Rio Je- 
quetipeque. and through a region of intensest interest to the 
archaeologist — crowded with the relics of Incarial cities and 
cemeteries — and ends near the silver mines of Chilate, at an 
altitude of 4,000 feet. These mines of Chilate, just opened, 
promise to rival those of Potosi. They yield an assay from 
$00 to $200 a tun. 

Upon arriving at Pacasmayo, weary and worn by our long 
tramp over the mountains, we were received by the manag- 
ers of the road, Messrs. Faulkner and Maynadier, and by Dr. 
Heath of the Hospital, with such unbounded hospitality that 
we are totally unable to " meet our obligations " and accord- 
ingly " suspend payment." Thrice happy the American 
traveler who can fall into such a fraternity at the close of 
his voyage. James Orton. 



Heat. 

• Professor Frederick Guthrie recently delivered a lecture to 
working men at the South Kensington Museum, London, on 
the above subject: 

The lecturer showed that true gases exwand nearly precise 
ly the same fraction of their size for the same increase of heat, 
each cubic foot of gas at the freezing point of water becoming 
larger by three tenths and six hundredths when heated to 
the temperature of boiling water. An appreciable divergence 
from this rule occurs when we are dealing with a gas near 
its point of liquefaction. 

Returning to the relative expansions of solids, a few prac- 
tical applications were briefly considered, subh as the fusing 
of glass about platinum on making apparatus for the analysis 
of gas, or for passing electric sparks through confined gases. 
Inequality of expansion is also made use of in the gridiron 
or compensating pendulum. In this a copper bar is placed side 
by side with a shorter zinc bar, the lower ends being fasten- 
ed together ; the upper end cf the zinc bar carries the bob, and 
the whole is hung from the upper end of the copper bar. 
The greater expansion of the shorier zinc bar upwards exactly 
counterbalances the lesser expansion of the longer copper bar 
downwards, and the center of oscillation remains accnstant 
distance below the point of support, so that the rate of oscil- 
lation does not vary with the temperature. So a little rod of 
zinc, pointing inwards and fastened at one end to the cir- 
cumference of the balance wheel of a watch, expands inwards 
as the wheel increases in size in warm weather, and makes the 
time of vibration constant. The watch become a chrono- 
meter. A certain quantity of mercury placed in a cylinder 
la also used, instead of the ordinary bob of a pendulum, The 



mercury expands more than the metal of which the rod 
is formed for equal columns, and therefore, by taking unequal 
columns, equality of expansion may be obtained. A most 
sensitive thermometer can be formed by availing oneself of 
the inequality of expansions of mercury and alcohol. A little 
platinum diving bell is partly filled with alcohol and placed in 
mercury, and provided with a slender platinum wire arising 
above the mercury. The whole floats. When the temper- 
ature increases, the alcohol expands more than the mercury. 
Some of the latter is driven out of the bell, and the latter rises ; 
the motion of the exposed end of the platinum wire exhibits 
the rise. 

As a rule, gases expand more than liquids and liquids, 
more than solids for the same increase of temperature ; and so, 
according to the well known law of mechanics, we should 
expect to find the force of expansion of solids greater than 
that of gases. Accordingly the force exercised by expanding 
solids is almost irresistible. Iron rods aie bent or snapped 
when their centers are pulled by contracting metals. A semi- 
solid mass, as glass, suddenly cooled becomes brittle. A drop 
of hot glass cooled in water becomes solid and rigid on its out- 
ide ; then the inside cools and shrinks so that the whole, when 
cool, is in a condition of internal strain or unstable equilibri- 
um. Disturbed in one place, the whole crumbles to pieces 
in its endeavour to assume the proper size due to itst emper- 
ature. The process of annealing depends upon the so gradual 
cooling of a soft body that the parts get to their proper dis- 
tance. The bursting of pipes in winter time proves two 
things: first that the ice is lighter than water; and second, 
that the ice is almost incompressible. Water frozen in a 
bomb shell two inches thick will burst it. 

The expansion of liquids by heat furnishes us with means 
for measuring temperature. An ounce of mercury immersed 
in freezing water always has a certain size. In boiling 
water, it always has another and greater size. And at any 
intermediate temperature, got by mixing together different 
proportions of freezing and boiling water, the mercury has 
an intermediate size. According, by measuring the size 
of any constant weight of mercury, we can tell what its 
temperature is. Thermometers are made by enclosing 
any convenient quantities of mercury or alcohol in glass 
bulbs, with very narrow stems, so that, when the liquid gets 
warm and expands, it may rise a considerable hlght in the 
stems. Plunge such a bulb into freezing water, and the mer- 
cury shrinks in the stem to a certain point ; plunge it into 
boiling water, it rises to a higher mark. The lower mark is 
is sometimes called 0° and the other 100° (C), or 80°(R), or 
the lower is oalled 32° and the higher 212°(Fah.) Water is at its 
greatest density at 4' C. If we take a ilask full of pure 
water bearing a narrow stem and cool it from, say, 10° C, 
we find it shrink pretty regularly as it cool still it gets to 4° 
C. It then expands a9 it cools so that at 3° it is of about the 
same volume (and density) as at 5° , at 2° as at 6° , at 1° as 
at 7°, and at 0° as at 8°. It then freezes and swells in that 
act to a very great amount, measured by the proportion be- 
tween the whole volume and submerged volume of apiece of 
floating ice. When a pond of water is freezing, the surface 
water is at 0°, the bottom at 4°, C. 

Heat travels from point to point in space in three ways : (1), 
by conduction ; (2), by convection ; and (3) , by emanation or 
radiation. It moves by conduction when the body which re- 
ceives the heat does not move as a whole, but allows the heat 
to travel through it. Heat moves by convection when a hot 
body moves. It moves by radiation when a hot body gives 
off heat into empty space or into some medium which does 
not intercept it. The gradual heating from end to end of a 
poker in a fire illustrates the first of these methods, the 
flight of a red hot cannon ball the second, and the roasting of 
meat or the solar heat the third. 

Metals, as a class, conduct heat better than any other class 
of bodies. Hence, when both are above blood heat , metals 
feel hotter than wood. When below, they feel colder. So 
that paper is scorched when heated in contact with wood, but 
not so easily when in contact with copper. Hence, also, lead 
may be melted in paper. Among the metals, silver and cop- 
per are pre-eminent. That copper conducts heat better than 
iron is shown by heating rods of the two at the plane of 
contact, and noting the melting of fragments of wax ar- 
ranged along the two. The great conducting power of 
metals is shown by the cooling effect they have upon the 
mixed gases of a burning body. The metal withdraws so 
much heat from the gas in its neighborhood that combus- 
tion is impossible . The miner's lamp is based upon this 
principle. 

Liquids conduct heat as a class worse than solids. The 
conducting power of liquids is measured by heating the 
upper surface of a film of liquid, and noting the expansion 
of the air in a chamber upon whose upper side the liquid film 
rests. The more complex the composition of a liquid is, the 
more opposition does it present to the passage of heat by 
conduction. Chlorine, iodine, and bromine are especially 
strong in resisting heat conduction. Water is by far the best 
conductor amongst non-metallic liquids. 

Oases are far worse conductors than liquids, and the im- 
perfect conduction of many solids is due to the gases, gener- 
ally air, which they inclose in their pores or between their 
fibers. Clothing thus protects the body from loss of heat 
in cold weather and from the scorching heat of the sun in hot 
weather. A red hot ball may be carried in the hand if a mass 
of asbestos, which incloses the air, is interposed. Hydrogen 
conducts heat far better than other ,'rases, and accordingly 
cools bodies in contact with it with great rapidity. 



Gold may be readily cast ; but it contracts so much in cool- 
ing that the process of casting is sel4om employed in the. 
arts, 
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SCIENTIFIC AND PRACTICAL INFORMATION. 



THE COMPANION OF PROCYON. 

We noticed some time ago tliat Struve had discovered, by 
the aid oi the magnificent refractor of the Pulkowa Observa- 
tory, a small star near Procyon, which he regarded as being 
the probable cause of the irregularities of the movements of 
thu latter body. Dr. Andrews has since repeated hid calcu- 
lations regarding the proper motion of Procyon, which ap- 
piars to be circular, in a period of a little less than forty 
year:-, around some invisible center. He does not now defin- 
itely conclude that to Ktruve's star should be ascribed this 
peculiar movement, but considers that the question will be 
decid-d next spring, if the new star is then visible. In such 
case, Struve's star thould be at a considerable distance from 
the common center of gravity of both bodies, and a mass 
must be attributed to Procyon equal to eighty times that of 
our sun, and to his companion, a mass equal to six and two- 
thirds of the same body. 

THE PURIFICATION OF TALLOW AND LARD. 

Dr. Dotch states that tallow and brdcan be kept from get- 
ting rancid by the following process: The tallow or lard is 
first treated with carbonate of soda in the proportion of 2 
pounds of soda to erery 1,000 pounds of bird, and is then 
subjected to a digestion with alum in the following manner: 
10 pounds of alum are dissolved in 500 pounds of water, and 1 
pound siaktd lime added to the solution and boiled. This so- 
lution is stirred well with 1,000 pounds of lard at a tempera- 
ture of 150 or 200° Fall, for about half anhour. The liquor is 
then separated from the lard, and the lard is treated with the 
same amount af pure water again. This lard will keep for 
iin exceedingly long time. The fact is that the alumina in 
the alum applied acts very readily in a disinfecting manner 
upon thos^ compounds which are liable to give rise to rancid- 
ity. Tlie lime is added to the alum in order to render the 
alumina mere active by its giving up some of the acid to the 
lira". Tliis treatment has also the advantages of restoring the 
original flavor and of producing a lard of a greater white- 
ness. 

ANILINE COLORS. 

Professor Kopp, who has recently made a careful study of 
the aniline colors at the Vienna Exposition, says that the 
manufacture of these pigments from coal tar products is 
miking most remarkable progress. Fuchsin, constituted by a 
salt of rosauilin, is obtained exclusively by the reaction of 
arsenic acid on commercial aniline. In order to afford an 
idea of the enormous consumption of this violent poison in 
the manufacture of fuchsin, it is stated that in Germany 
alone the s«mc is estimated at 3,300,000 pounds a year. It 
is only lately that the residues have been treated to regain 
the arsenic in commercial form. M. Kopp mentions as a 
novelty a beautiful rose red coloring matter called saffronin, 
which upon silk is a very brilliant dye. 

A NEW TEXTILE PLANT. 

The ordinary wood nettle, as is well known to many of our 
readers, is found in profusion on the Alleghany mountains, 
often at a level of over 5,000 feet above the sea. A short 
time since, M. Hozel succeeded in transporting to Europe a 
number of living specimens of the plant, some of which he 
dispatched to the Prussian Minister of Agriculture, in order 
that the value of the weed, if any it had, might be deter- 
mined. It appears that quite favorable results have been 
obtained in using the plant for textile purposes, and for such 
employment it is now attracting considerable attention in 
Germany. It is known botanically as the laportea pustulates, 
and is perennial. As it is, therefore, unnecessary to sow the 
seed each year, the plant has in this respect an advantage 
over heaip or Max, while it is stated to necessitate less labor 
and expense in preparing the fiber. In a wild state, the net 
tie attains a hight of two or three feet, but we learn that 
such as has been cultivated in Berlin has already exceeded 
this limit, and it appears possible that, by care and proper 
soil, even a still greater altitude may be gained. Experi- 
ments thus far made point to the fact that the plant will 
prove a not unimportant addition to our textile materials. 
..<•... 

DECISIONS OF THE COURTS. 



United States Circuit Court— District of California. 

WATER CLOSET PATENT.— WM. SMITH VS. J. O'CONNOR Ct dl. 

[In equity.— Before Sawyer, Judge.— Decision September 1, 1373.] 

A claim for "ti receiver for pnn water closets formed and constructed so 
th:ti tin Mile Into which the pan swines for emptying will eontorm to the 
shune of ihe pan, etc., held, on comparing It with the spec'flcatton, to be a 
c'.u m not liler- lv for a conformity, hut for a conformity attained by speci- 
fied n cans, ami "lo ;><■ valid. 

Held, also, on a like comparison with the specification, that the claim 
was not (■'(> i road. 

A paten' held not to be void for want of uttl'ty In the invention upon Its 
appealing that It nossessi'd certain advantages over others. 

Although a rtifrd party-had conceived of the Invention before the plain- 
tiff, and had made some progress toward completing a model, vet. if he then 
suspended his labors, and before he resumed them, the plaintiff had per- 
fect- d the invention atnl had embodied it In a practical working machine, 
his pat cut will be f ustaim d. 

An In vent Ion w 111 not be held forfeited In conBcauence of its having been 
on sale more than two years before the application was filed on which the 
patent issued, if within the two years the inventor had filed a previous ap- 
plication which described the invention, and was intended to cover it, 
although it was not specified In the claim in express terms. The second 
appllc .tiou w ill be considered a continuation of the first. 



Supreme Court— District of Columbia. 

PAPER FILE PATENT.— SMITH et ft/. f8. WOODRUFF. 

[In Equity.— Before Humphrey*, Justice. — Opinion del verfd Sept. IS, 1873.] 
Where two patents have been granted for articles which resemble each 
ottter. a presumption arises from the action of the Office that there Is such 
a diuVrenee b twt-en tlictn that the use of one constitutes no Infringement 
0/ the patent for the oilier. 

If one Paper tile holds tlie paper better than another which is patented, 
nnd It is driven It out of market, that is prima facie evidence that the me 
enant-m is diffeeut, and Is a new Invention and that the use of It doeB not 
violu'e the 1> itentt'e's monopoly. 

A it -itemed combination may be used without laf ringing the patent If one 
of the elements of the combination Is omitted, although another Is sub- 
Btltu.ed in its ,>1 tea >vhie!i is nt.v, or performs a subst mtlaily different 
function, or if it vvasnot Itnovvn as a proper substitute when the patent is- 
sued. 
AU i vt rh % bill for r a Ur.it n it g tbe Infringement of a patent IB dismissed, 
the I ;f ', i ti it .vill Hi allowed no c >sts if the rights of the parties are there- 
Oy s '. --I ', I. i i I a ill 'It e vn:; lie it ly results to him as Well as tlie public. 
W. t'J. Rlni 'it i. athirivv foi plilntltt. 
F. . D. Muasty, attorney for defendant. 



United States Circuit Coiirt---Easterii District of 
: Missouri. 

TRVSS BRIDGE PATENT.— JAMES V. WESTLAKE VS. M. 8. & II. B. CAttTTER. 

IBefora Treat, Judge-Decided October 11, 1873. 1 

It Is not sufficient to give notice of special matter of de r cnsc in an action 
upon a patent thirty days before the trial: It must be given thirty days be- 
fore the first day of the term. 

Such notice n j ed not specify the particular portion of the plalntllrs pa- 
tent to which the evidence applies. 

Patents mav be given in evidence to show the state of the art without 
suen notice ; but printed publications cannot be . 

The proceedings In the Patent Office unon the plaintiff's application for 
the patent are not admissible for the purpoBC of giving it a different con- 
struction . 

If the d fendant claims that the patent Is void for uncertainty, It rests 
with him to es ab Ish the charge. 

Tlie patent is not void for want of utility. It the invention possesses it in 
anv measure, however slight. 

A combination may be patentable on account of the novelty of the ar- 
rangement, although all the elements sre old. 

A patent for a combination is not infringed unless all the elements enu- 
merated are used, or the equivalents of those which are omitted are sub- 
stltu'ed for them. 

To show ttiat tlie parts omitted bv the defendant from a patented combl 
nation are unessential, will not render him liable as an lnf llngerfor Ihe use 
of ttie rest 

A device is ttie equivalent of one that Is patented If ft performs substan- 
tially the S'ime tunciioi in the same way and produces the siime result, 
though it may be of a different form and bear a different name; and the 
use of It will b" an infringement. 

I f the defendant has a patent, It is evidence o f the opinion o f official ex- 
perts that it does not conflict with the plaintiff's patent, and that in woik- 
Ing under it he is gmltv .'1 no infringement. 

Sucli evidence will be submitted to the jury ; the court wtllnot compare 
tlie patents. 

If the patentee ts engaged in manufacturingthc patented article f orsale, 
his damages will be manufacturer's protlts. 

Verdict fordefi-ndan's. 

M Kinenly for plaintiff. 

Samuel S. Boyd, for defendants. 



NEW BOOKS AND PUBLICATIONS. 

The Overland Monthly for January has, among o*her Interesting 
papers, an article by Professor George Davidson on tne "Abrasion of Our 
North Westejn Coast," In which the remarkable table land* or mesas. In 
that portion of tlie country, are described. As an explanation of the origin 
of these peculiar formations, the writer thinks we can appeal to the '•action 
of ice moving slowly but surely as a great planing or molding michine. 
If we accept an ice sheet over the continent, or a part thereof, and an ice 
belt comlguous to the continental shores, we can readily understand that 
It moved as a great stream, or, more likely, lu curri'nts, from the north."' 
The second of these papers, on " New Zealand,*' contains some fresh Inform, 
ation regarding that little known country. Tne "Japanese .Merchant at 
Home " and " Summering in the Sierras" are pleasing descriptions, enter- 
taining and readable. The usual selections of paetry, editorial miscellany 
etc.. complete a table of quite varied and interesting contents. Published 
by John H. Carmany & Co., 409 Wa-liington street, San Francisco, Cal. 
$4 a year. 



Value of Patents, 

AND HOW TO OBTAIN THEM. 




HOW TO 



Practical Hinuo Inventors. 

ROBABLY no investment o f a small sum of money brings a 
greaterreturn than the expense incurred la obtaining a patent 
even whet) the invention is but a small one. Larger inventions 
are found to pay correspondingly well. The names of Bluneharil, 
Morse, Blgelow, Colt, Eric-son, Howe, MeCormick, Hoe, and 
others, who have amassed immense fortunes from their Inven- 
tions, are well known. And there are thousands of others who 
haver ealized large sums from their patents. 
More than Fifty Thousand inventcs have availed themselves 
of the services of Munn & Co. during the TWENTY-SIX years 
they have acted as solicitors and Publishers of the ScientificAmekican 
They stand at the head In this class of bus'ness; end their large corps 
of assistants, mostly selected from the ranks of the Patcid Cffice : nun ca 
pable of rendering the test service to the inventor, Jrc i* the experience 
practically obtained whTe examiners in the Patent Office: enables Munn & 
Co. to do everything appertaining to patents better and cheaper than 
any other reliable agency. 

f£jC ThlB Is the closing Inquiry in 

~fi^ £ ~~' J?~~ ' nearly every letter. describing 

0B T A I N OVZW^JK^-a 80me lnventiou wnich comce 

^^ ^^ ^Z<* to this office A pDS : t;ve an- 

swer can only be had by presenting a complete application forapatentto 
the Commissioner of Patents. An application consists of a Mo del, Draw 
Ing. Petition, Oath, and full Specification. Various cfr'cial rules nnd for- 
malities must e.160 be observed. The efforts of the inventor to do all this 
business himself are generally without success. Aftergreat perplexity and 
delay, he is usually glad to seek the aid of persons experienced in patent 
business, and have all the work done over again. The best plan is to solicit 
proper advice at the beginning If the parties consulted are honorable men 
the inventor may safely confide his Ideas to them, they will advise whether 
the improvement Is probably patentable, and will give him all the directions 
needful to protect his rights. 

How Can I Best Secure my Invention ? 

This is an inquiry which one Inventor naturally asks another, who has had 
some experience in obtaining patents. His answer generally is as follows- 
and correct 

Construct a neat model, not over a foot in any dimension— smaller if po<* 
sible— and send by express, prepaid, addressed to Minn & Co ,37 Park Hew 
New York, together with a description of Its operation and merits. On re- 
ceipt thereof, thpy will examine the invention carefully, and advise you as 
*.n itn patentability, free of nharee. Or. If yoti have pot Hme or the nr-ano 
at hand, to constrtict a model, make as good a pen and ink sketch of the 
improvement as possible and send by mall. An answer as to the prosneci 
of a natent will be received, usually, by return of mail. It Is somptimpn 
best to nave a search made at the Patent Office. Such a measure often savea 
the cost of an application for a patent. 

Preliminary Examination. 

In order to have such search, mane out a written description of the Inven- 
tion, In your own words, and a pencil, or pen and Ink, sketch. Send thesi 
with the fee of $5, by mail, addrescM to Munn & Co., 37 Park Row, and In 
due time you will receive an acknowledgment thereof, followed by a writ 
ten report In regard to the patentability of your Improvement. This special 
search Is made with great care, among the models and patents at Washing- 
ton, to ascertain whether the improvement presented is patentable. 
Rejected Cases. 

Rejected cases, or defective papers, remodeled for parties who have made 
applications for themselves, or through other agents. Terms moderate. 
Address Munn & Co., stating particulars. 

Caveats. 

Persons desiring to file a caveat can have the papers prepared in the short- 
est time, by sending a sketch and description of the invention. The Govern 
ment fee for a caveat is $ 10. A pamphlet of advice regarding applications 
for patents and caveats is furnished gratis, on application by mail. Address 
Munn & Co., 37 Park Row, New York. 

Trademarks. 

Any person orfirm domiciled in the United States, or any firm or corpora- 
tion resldingln any foreign country where similar privileges are extended 
to citizens of the United States, may register their designs and obtain pro- 
tection. This Is very important to manufacturers In this country, and equal- 
ly so to foreigners. For full particulars address Musk & Co.. 37 Park Bow, 
New York. 



To ITIake an Application for a Patent. 

The applicant for a patent should furnish amodel of his Invention if sus- 
ceptible of one, although sometimes if may be dispensed with ; or If the In- 
vention be h chemical production, he must furnish samples of the ingredi- 
ents of which his composition consists. These should be securely p«c ed 
the inventor's name marked on them, and sent by express, prepaid Sii-a^l 
models, from a distance, can often be sent cheaper by mail. The safes 
way to remit money is by a draft, or poB al order, on New York, payable to 
the order of Munn & Co. Persons who live in remote parts of the country 
can usually purchase drafts from their merchants on their New 1 ork cor- 
respondents. 

Reissues. 

A reissue Is graDtcd to the original patentee, his heirs, or the assignees of 
the entire interest, when, by reason of an insufficient or defecti"e specifica- 
tion, the original patent Is Invalid, provided the error has arisen from Inad- 
vertence, accident, or mistake, without any fraudulent or deceptive Inten- 
tion. 

A patentee may, at h's option, have in his reissue a separate patent fo 
each distinct part of the invention comprehended In his original application 
by paying the required fee In each case, and complying with the other re- 
quirements of the law, as in original applications. Address Munn & Co 
37 Park Row, tor full particulars. 

I>esign Patents. 

Foreign designers and manufacturers, who send goods to this country 
mp.y secure patents here upon their new patterns, and thus prevent otherB 
frcm fabricating or selling the same goods in this market. 

A patent for a design may be granted to any person, whether citizen or 
alien, for any new and original design for a manufacture, bust, statue, alto 
relievo, or bas relief ; any new and original design for the printing of wool- 
en, silk, cotton, or other fabrics; any new and original impression, orna- 
ment, pattern, print, or picture, to be printed, painted, cast, or otherwise 
planed on or worked Into any article of manufacture. 

Design patents are equally as important to citizens as to foreigners. For 
full particulars send for pamphlet to Munn & Co., 37 Park Row, New York. 

Foreign Patents. 

The population of Great Britain is 31,000,000; of France, 37,000,000: Bel- 
gium, 5,000,000 ; Austna, 36,000,000: Prussia, IO.OOj.OXJ; and Russia. 70,000,000. 
Patents may be se'.ured by American citizens in all of these countries. 
N'uw is the time, v, hile business Is dull at home, to take advantage rl these 
immense foreign fields. Mechanical improvements of all kinds are always 
m demand in Europe. There will never be a bela'i time than the present 
to take patents abroad. We hive reliable business connections with the 
principal capitals of Europe. A large sharj oi a.ll the patents secured In 
foreign countries by Americans are obtained through our Agency. Address 
Munn & Co.,37Pirk Row, New York. Ciiculars with fuil Information on 
foreign patents, furnished free. 

Value of Extended Patents. 

Did patentees realize the fact that their invec tions are likely to be more 
productive of profit during the seven years of :xteuslon than the first full 
term for which theii patents were granted, we think more would avail them- 
selves of the extension privilege. Patenti grafted prior to 1861 may be ex- 
tended for seven yeais, for the benefit of the i iventor,or of his heirslncase 
of the decease of the fonner, by due applicatl jn to the Patent Otilce, ninety 
days before the termination of the patent. The expended time Inures to 
the benefit of the invontor, the assignees uider the first term having no 
rights under the extension, except by special agreement. The Government 
fee for an extension is tlOO, and It is n^cessarv tnat good professional service 
be obtained to conduct the business before t le Patent Office. Full lnforma 
tion as to extensionb may oe bad by addr^st'Qg Munn & Co.. 37 Park Row. 

Copies of Patents. 

Persons desiring any patent issued from 1636 to November 26, 1867, can be 
supplied with official topies at a reasonable cost, the price depencMng upon 
the extent of drawings and length oi specification. 

Any patent issued since November 27, lSt'7, it whlsh time the P-itent Office 
commenced printing the drawings and specifications, may be had oy remit- 
ting to this office $1. 

A copy of the claims of any patent issued since 1836 will be furnished 
for$l. 

When ordering copies, please to remit ior the same as above, and state 
came of patentee, title of Invention, and date of patent. Address Munn 
& Co., Patent Solicitors, 37 Park Row. New York city. 

Munn & Co. will be happy to see inventors in person, at their office, or to 
advise them bv letter. In all cases, they may expect an honest op nion. For 
such consultations, opinions, and advice.no charge is made. Write plainly: 
do not use pencil, nor pale Ink ; be bilef . 

All business committed to our care, and all consultations are kept secret 
and strictly conftdfmtial. 

In all matters pertaining to patents, such as conducting interferences, 
procuring extensions, drawing assignments, examinations into the validity 
of patents, etc., special care and attention Is given. For information, an 
for pamphlets of instruction and advice 

Address 

MUNN & CO., 
PUBLISHERS SCIENTIFIC AMERICAN, 

37 Park Row, New York. 

OFFICE IN WASHINGTON-Corner of F nnd ?th streets, opposite 
Patpnt Office. 

%tcmt ^mttum mil lowip %nttnt$. 

Improved Track Clearer. 

Frederkk Bune, Fergus Falls, Minn. —This invention consists in two 
wheels arranged In iront of the cowcatcher of a locomotive; nd in a plane 
perpendicular to the direction of the track. By suit able gearing, these are 
connected with the forward axle so that the wheels are swiitly rotated, 
causing radial wings or shovels attached thereto to throw and olow the 
suow from the track, and thus work their way rapidly through the snow 
even snould it be greatly drifted. 

Improved Hoop Lock. 

Thomas E. Lucas, Che.-terflcld,S. C— The object of this invention Is to 
provide a way for fastening or tying the ends of wooden hoops together 
for barrels, tubs, and other cooper work, and lor other purposes, and it 
consists in a metallic tie having two sockets connected together, In which 
sockets the ends of the hoops are wedged. 

Improved Cherry ^'toner. 

Eli Buck and Edgar W. Kirk, Cincinnati, Iowa.— By suitable construction , 
as punches descend upon the cherries In taper.ng boles, the stones are 
punched out of the fruit and through the holes, mid fall Into a dish placed 
beneath the said boles. As the punches ascend they cany the fruit with 
them up to a plate having holes in it, through which the punches nass but 
not the fruit, so that the latter is pushed or stripped fromt he said punch- 
es. As thepunches ascend, the pan moves back so as to pass beneath the 
punches and receive the fruit as It fall3 from the plate. The fruit slides 
down the pan into a dish placed beneath the lower end of said pan. The 
desccntof the cherries in the pan is regulated with one hand, while the 
crank is turned with the other. 

Improved Cotton tiin, 

Nicholas W. Gaddy. Nichols, S. C— This invention Is an improvement in 
the class < f gins having auxiliary bars or fingers applied to the ordinary 
bars or fingers between which the saws revolve; and the invention consists 
in the arrangement of short secondary flng. rs so us to be readily attached 
and detached, and to be shifted or moved toward thu saws from time to 
time, as they ^vear smooth at the corners, thus exposing new and fah&rp 
edges. 

Improved Ticket and Delivery Holder. 

Leonard J. Bl:ides, Harrington, Del.— This Invention relates* to fare 
boxep, and consists In providing a lock case with sliding drawers which 
are partitioned off, inclined.. >nd caused to allow the exit of the tickets oae 
¥7 one. 
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Improved Door Spring. 

Henry Cody, New York city.— There Is a casing of cast Iron which con- 
tains the springs and jaws. The ends of the jawsclaspa central stud and 
a transverse plate on top of the stud which holds the jawB in place. The 
lower end of a shaft turns on a pivot on the bottom of the case, and has a 
roller on the end of an arm. The end of the shaft extends up above the 
top plate, and is rigidly attached to a lever. The jaws are forced toward 
each other by a circular spring which exerts a constant pressure. The lower 
end of the door Is rigidly connected with the lever. When the door is 
swung open.it carries the lever and arm with Its friction roll, which spreads 
ihe jaws one from the other. The jaw becomes a lever of constantly ln- 
creaslngpower, the fulcrum being the stud and the spring the resisting 
point. When the door has made a quarter circle or is wide open, the roller 
will be carried to near the outer end of the jaw, and the arm will be paral- 
lel with the door. In this position the spring will bear directly against the 
axis, and the door will remain stationary. Should the door be left at any 
Intermediate point, it would be closed by the spring. By means of this ap- 
paratus the ordinary butt hingesaredispensed with. The door iBheld open 
when desired, and Is self -closing at all times when not wide open. 

Improved Hand Corn Planter. 

Ell Uogers, liojheater, N. Y.— A cap is placed upon the lower part of the 
seed box, where it is secured In place by two spring catches which pass up 
on the opposite sides of the lower part of the hopper and catch in notch- 
es formed in the sides. The lower part of the cap Is formed by two paral- 
lel plates, one of which is stationary and the other pivoted. To the upper 
part of the pivoted plate is attached a hook which hooks upon a crank. 
Upon the crankshaft is formed an arm, to the outer end of which is pivot- 
ed the lower end of a connecting rod. With this arrangement the plates, 
which are pressed close together by the action of the spring, are forced in- 
to the soil, and the rear end of a lever Is drawn upward or toward the han- 
dle. This movement operates the slide and drops the seed and plaster by 
spreading the plates apart. As the lever is released the spring moves the 
various parts of the machine hack to their former position. 

Improved Fertilizer Distributer. 

.lames Lytch, Laurinburg, N. C— Thisinvention is a machine lor opening 
a furrowaud distributing guano In it preparatory to planting cotton or 
other seed, simple iu construction, convenient in use, and reliable in opera- 
tion. The invention consists in the shoe provided with a spout held in 
pivoted suspension bars, so as to allow the shoe to have a backward and 
forward movement. In the shoe is formed a hole, through which the guano 
escapes to the ground through the spuut, which Is designed to guide the 
guano into the furrow, and prevent it from being blown about by the wind 
The rear part of the shoe is supported by a cord, so that the inclination of 
the shoe, and consequently the rapidity of discharge, may be increased and 
diminished by unwinding the cord irom and winding it upon a knob. A 
win el is placed directly in the rear of the conduction spout and Is made 
with a deep V-shapeugroove in Its face, and with a number of rods cross- 
ing said grooves near the periphery of the wheel. As the wheel revolves, 
each rod pushes the lower end of a spring forward, which end, as it escapes 
from said rod, springs back against the next rod, thhs jarring the shoe, and 
insuring theeonstant and regular discharge of the guano. The amount of 
guano escaping from the hopper isalso regulated by a slide. By suitable 
construction, by operating a lever, the lower part of the spring Is thrown 
forward away from the rods of the wheel, to allow the shoe to stand still, 
aud thus enable the distribution of guano to be stopped when desired. 

Improved Door Check. 

Jacob Iiader, OlatlK', Kansas.— This invention consists of a pair of legs 
jointed together and to a slide on the door or gate, so as to be shoved down 
on the floor or ground, and at the same time extended from each other in 
both directions in which the gate or door swings, so that by bearing on the 
tloor or entering the ground they will bold the door or gate from swinging. 
In the case of a door, the legs andslide will be arranged In a recess In the 
edge extending upward a suitable distance from the lower corner, so as to 
be worked up and down by hand, and will have a set screw to fasten it ;but 
in agate the legs, being similarly arranged in a recess on the end post of 
the gate frame, may be worked by a lever, with which buttons are arranged 
to hold it in the position for keeping the legs in the pround or out of it. 

Propelling Canal IS oats and Other Vessels. 

Louis Bastet, New i'ork city. —This invention consists in propeller wheels 
combined with close channels Inclined downwardly from bow to stern, and 
receiving the water from the surface In front cf the boat and discharging 

It at the rear, whereby the surface waves from the front of the boat, that 

tend to cause the washing of the banks, are prevented. 

Improved Hand Corn Planter. 

Michael 1*. Nernmers, St. Donatus, Iowa.— The outer case of the corn 
planter Is of oblone shape, and the remainder half prism, base upward. A 
vertically slld'ng plunger extends through the full length of case along the 
rear side of the same. The plungerhas at lta upper end a handle, and at its 
lower end a metallic piece with sharp edge to enter the soil and carry the 
seed before it. On it there is a spring plate, placed diagonally to act with a 
cam movement on the teeth of a horizontal revolving seed cup disk. Above 
the latter another cam spring, diagonally placed in the contrary direction, 
completes the distributer. The corn chamber is arranged in the upper part 
uf ease. A vertical slide piece has an inclined end for the purpose of ad- 
mit ting a smaller quantity of corn to the revolving disk, and taking off the 
weight cf the corn from the same, making thereby its motion easier and 
quicker. The revolving distributing disk is perforated by a certain number 
uf holes of such size as to admit freely the seed or corn. A double row of 
vertical brushes is arranged to allow the seed to till the holes to tae rim, 
and to brusli.ofl the other seed to drop Into the other holes when the same 
are approaching toward them by the revolving of the disk. By suitable ad- 
justment the amount of seed passing to the distributer disk may be regu- 
lated. The seeds pats down as each hole discharges Its contents into the 
lower part of the planter, dropping on an Inclined band spring. The seed 
is then carried into theground by the descending plunger end. The spring 
action of the band presses its end firmly against the plunger, so that no seed 
can escape. It serves, also.on the upward motion of plunger.asascraper to 
clean the same from the adhering dirt. The depth to which the plunger is 
intended to penetrate the ground and deposit the seed can be adjusted as 
the different soils require It. 

Improved Knite Cleaner and Polisher. 

(JevedraB. Sheldon, New York city.— This invention consists in the im- 
provement of knife cleaners by the introduction of a spring-pressed holder 
provided with a horizontally slotted top pitce, and combined with a lever 
having a side pivot working in slot. By this improvement, a knife drawn 
back and forth a lew times not only comes out perfectly clean but beau- 
tifully polished. 

Improved Car Axle Lubricator. 

James K. Bering, Newburgh, N. Y. — This invention relates to means for 
lubricating the parts of a car axle journal, whereby the surface of the 
ilange and the body of journal are automatically provided with a graduated 
supply of oil or lubricating substance. 

Improved Adjustable Bench Vise. 

Jeremy B. Wardwell, Lawrence, Mass.— This Invention is a bench Jack for 
carpenters' aud cabinet makers' use, for holding boards while being jointed. 
A bar its slotted to receive the jaw. and has notches to receive the pawl, by 
which the Jaw is supported when adjusted. The jaw has ratchet teeth 
formed upon Its upper side. The shank also passes through the frame, the 
forward end of which is so formed as to fit and slide upon ways formed up- 
on the rear side of the ratchet bar. By suitable construction the shank of 
the jaw holds a piece in place in the frame, which forms a rest and also 
holds the frame in place upon the rear side of the ratchet bar. To the for- 
ward end of thG piece is pivoted a pawl, which Is so formed that Its own 
weight may hold Its lower or engaging end against the notched forward 
side of the bar. Trie pawl thus supports the rest, the frame, and the jaw, in 
any position into which they may be adjusted, the said parts all moving 
together. There Is also other mechanism which allows the jaw to be more 
accurately adjusted to the thickness of the board to be held. In using the 
device, the ratchet bar Is secured to the bench at a proper distance from 
the vlee,*and the jaw Is adjusted at the proper night to receive the board. 
The board is then arranged la place and the jaw pushed in against the side 
of the said board. 



Improved Grain Hulling machine. 

Oren F. Cook, Grand Island, Cal.— This Invention relates to a process for 
removing from grain Its outer husk or bran, and it consists, tirst, in subject 
Ing the grain after the ordinary cleaning to the action of water or steam, 
to soften the husk, then passing it between two roughened metallic sur- 
faces, one revolving within the other. 

Improved Boat Gripe and Crane Keeper. 

Francis M. Howes, Somervllle ti Mas8.— This Invention relates to the gripes 
and cranes used on board of a vessel for the purpose of handling the boats, 
and consists in combining aleverhavlngclamp and hook chain with a sin- 
gle chuck to hold the boat In position on deck, and allow it to be easily de- 
tached, swung out, and let down into the water. 

Improved Match Box. 

Morris L. Orum, Philadelphia, Pa.— The object of this invention is to pro 
vide s:ife and conveLlent receptacles for matches, connected with the ga- 
burner bracket ; and it consists in the match safe combined with the brack- 
et, which was described and illustrated on page 312 of our last volume. 

Improved Corn Planter. 

Andrew Springsteen, Oquawka, 111.— By suitable arrangement a plate not 
only serves as a guide for the corn, but at the same time the alternating 
movement of a roller gives to the said plate an up and down movement, so 
that It may push out any dirt that may enter the interior of the standard. 
A stirrer passes through a hole in the side of the hopper, so that the stirrer 
may move back and forth In the hopper above the discharge opening, and 
thus keep the corn stirred up, so that It cannotclogand will pass out freely. 
The stirrer moves back and forth close to the upper side of the dropping 
roller, so as to operate as a cut off to prevent any more,seed than enough 
to 1111 the dropping recesses from bein ■; carried out by said roller. Cover- 
ing plows or wings, which are attached to the sides of the lower end of the 
standard, are formed to guide the soil into the furrow at the rear of 
said standard and cover the seed. 

Improved Middlings Purilicr. 

George'Parker, Pouglikeep?ie,X. Y.— On the top of a rectangular case, 
near one end, is a funnel-shaped receiver, which Is to be placed directly 
under the tloor on which the pile of middlings lies, the floor having a hole 
as large at the top of the funnel, or thereabout. In the opening of the 
funnel is a revolving cone feeder nearly filling the opening. This cone, 
which is adjustable vertically to open the passage more or less, Is provided 
wlt.i grooves in the sides, which facilitate the feeding by scraping off the 
mass lying upon the cone regularly, and producing an even stream. It is 
revolved by gearing at the lower end, connected with the main driving 
shaft . Immediately under the cone Is a flat shaking sieve hung by hooks at 
the upper end to the wall of the case, and at the lower end resting on the 
earns, which lift it and let It fall at each revolution. At the lower end the 
coarse matters escape, to be blown out of the case by the blast from the 
fan, but the finer portions fall through the Bleve on the returning chute 
attached to the under side of the sieve, and descending toward the upper 
end of the next sieve below, on which it discharges. This sieve Is like the 
one above, except it is a little finer. The coarse light matters from tUe 
lower sieve also escape off the end, and are blown out of the case. These 
are again separated Into two gradesby the plates and a passage which turn 
the heavier portions downward, while the lighter portions pass over and 
beyond. 

Imnroved Rotary Engine. 

Peter Worr.ill, Sugartown, Pa.— The steam enters successively into two 
cylinders both fast to the main shaft and in each of whicli is a piston wheel. 
Each wheel lias three pistons, so that two are always under steam pressure 
when the third one Is taking steam. The pistons are of peculiar construc- 
tion, being longitudinal sections of a cylinder, with a circular head at each 
end, upon which are journals, to the latter of which a crank is attached. 
When the pistons reach the abutments, they are turned so as to tit into the 
cavities. As they leave the cavity, they are directly turned so that the 
broad and more flattened sides take steam, thus making the steam surface or 
area of the piston greater than the area of the cylinder. The steam is Intro 
duccd into the first cylinder from below, the valve being opera ted by means 
of a lever, which is held in position by means of a spring lever and circle. 
The exhaust aperture opens from the second cylinder. The intermediate 
valves between cylinders are placed back of the abutments, and are oper- 
ated by means of the ribs on the plates of the piston wheels. The ends of 
the valves project inward, and are triangular in cross section. As the 
wheels revolve, the end of the ribs strikes one of the angles, and turns the 
valve so that the ports admit and exhaust steam. It will be seen that the 
steam, after doing work, and, consequently, losing a portion of heat and 
pressure In the first cylinder, Is exhausted Into the second cylinder, where 
it acts unon the pistons in the same manner, doing more work, and parting 
with a large portion of its remaining heat and pressure. 

Improved Fire Place. 

William Hoylaud, Newcastle. Pa.— A couple of side plates are set upright 
in a groove in a cast metal bed plate, said plates being curved to corres- 
pond with the said groove. They are arranged on opposite sides of the bed 
piece, to rest at the back against the partition wall, being about as wide as 
the thickness of the wall, and as high as the fire place is to be. They are 
fastened In the groove, at the lower end, by a flange. The fire grate is a 
round basket fitting the side plates, and mounted on a pivot so as to turn 
freely. It has a partition of lire brick dividing It as high as the back plates, 
of which there is one lor each room. The grate, together with its partition 
can he turned so that one Are in one part of the grate will warm both rooms 
or it i;an be turned half way around, and thus change the fire from one room 
to the other, which may he desirable when only a little heat is required for 
ventilating the rooms, or when the temperature Is not very low. 

Improved N ill Lock. 

Charles A. Howard, Pontlac, Mich.— Four nuts are locked by this inven- 
tion. This Is the number of bolts usually employed for securing tish plates 
to rail Joints. The end of the plate locks the tirst nut. The second nut Is 
inclosed by a square hole In tho plate. The third nut is locked by a lock 
plate, and the fourth nut by the end of the lock plate, or by both. The end 
of the spring plate extends sufficiently far to form a spring, and Is reduced 
in width, so that It passes through a slot or hole in the locking plate. By 
raising the end of the lock plate to a right angle, the third nut is unlocked 
and the spring plate can be removed without difficulty. The tension of the 
spring of the spring plate holds the locking plate iu place. 

Button Hole Stitching Attachment for Sewing Machine*. 

Carl A. Hansen and George Harley,Guelph, Canada.— This Invention con- 
sists of apparatus mounted on a frame arranged to be attached to the 
iiead of a sewing machine, and connected to the needle bar to be operated. 
The device is arranged to cause a hook to pass down through the throat 
plate, and engage the thread immediately after the shuttle has passed 
through the loop, draw it up through the button hole, and present it to a 
pusher, which, by a portion of said apparatus. Is caused to carry the loop 
beyond the needle, and hold It until the needle goes down through it and 
completes the stitch. 

Improved Clothes Wringer. 

John Seaman, Uroton, N. Y.— The journals of the rolls work iu slots in 
the standards, and upon the journals of the upper roll are placed half 
bearings, uponwhichrest the ends of the curved spring, the middle part of 
which Is attached to the top bar. To one journal of each roll Is attached a 
gear wheel, the teeth of which mesh upon a circle of pins or cogs attached 
to the side of a disk or whiel attached to the other journals of the rolls. 
The gearing, thus constructed, gives greater capacity to the machine, or 
allows the rolls to work closer together or farther apart without binding or 
getting out of gear. Upon the edge of the gear wheel of the lower roll Is 
formed an outwardly projecting flange upon the Inner surface of which 
are formed gear teeth, Into which mesh the teeth of the small pinion wheel, 
attached to the crankshaft, which works in a long bearing in a bracket 
attached to the standard. This construction is claimed to give a greatly 
Increased power to the wringer. 

Improved Bird Cage. 

Edward Hutchinson, New York city.— This invention consists of a perch 
for bird cages, constructed in two parts, which are tongued and grooved 
together so as to form a very narrow crack along each side, such as Insects 
and vermin, which Infest birds, like to hide In, and so that the two parts of 
the perch can be readily taken apart to destroy the insects, when she perch. 
Is removed from the cage. 



Improved Garden Cultivating Implement. 

David Mack,BarnesvIlle, Kan.— This invention Is an Improved implement 
for use of gardeners, nursery men, etc., for cultivating various plants by 
hand. It Includes a shovel or plow, rake, weed cutter, clod-breaking roller, 
and an adjustable transporting wheel. The plow Is made double, one end 
belngmade small and the other large, so that one or the other end may be 
used, according as the work to be done may require. The forked shank of 
the rake Is bolted to the standard. The blade of the weed cutter is made 
V shaped, and is secured to the ends of the arms of the shank, which Is, in 
turn, secured to the standard by the same bolt that secures the plow. The 
same means secure the roller by its shank. The function of the rake is to 
clear the surface of vines, weeds, etc., whose roots or stems may have been 
severed by the cutter. The roller is used by the weed cutter and rake, 
principally for the purpose of preventing the former entering the earth too 
far or sustaining too much of the weight of the frame of the Implement. 
The shovel is detached when the weed cutter is used, or else turned so as 
to be crosswise of the standard. Similarly the weed cutter is detached 
: when the shovel is used. 

Improved Machine for Drawing Wire. 
Joseph Woods and Edwin Woods, Warrington, Great Britain.— The aper- 
tures In the plates or diesare of successively decreasing diameters, the Inst 
being of the proper size for bringing the wire to the intended gage, and the 
numbers of teeth in the pinions are so proport'oned as to cause the 
pulleys and block to rotate at an increased surface speed in proportion to 
the attenuati jn of the wire. Motion being now communicated to the main 
shaft, the wire is drawn by the pulley successively through the different 
dies, the numbers of teeth in the pinions being, as explained, in such pro- 
portions as to enable the pulley sto take up the increasing length of wire . 
Instead of the pulleys being of the same diameter, arranged to be driven at 
different speedB as regards their revolutions, they might be of diameters 
Increasing toward the block, In which case the series of bevel pinions 
might be furnished with equal numbers of teeth ; further, instead of one 
pulley being used for each draw plate or die and the wire wound around 
such pulley, a series of small pulleys (say, three) might be employed, the 
wire passing alternately under and over them, so as to provide sufficient 
surface for holding contact with the wire. The surface speeds of the pul 
leys and block will be required to be varied in practice for obvious reasons^ 
such as when drawing wire of iron, sttel, or brass ; but the adjustment of 
the said pulleys and block, so as to provide a correct surface velocity 
will be simple to practical wire drawers. 

Improved Door Spring. 

Francis H. lticliards, Xew Britain, Conn. -A tube is pivoted to a bracket 
attached to the casing, and supported by a second bracket passing through 
a slot in its bottom and secured to the door. In the rear part of the tube is 
placed a coiled spring of sufficient strength to shut the door quickly and 
with a slam, if allowed to act freely. The forward end of th 1 spring rests 
against a piston, which Is attached to the end ot the door bracket, so as to 
move back and forth through the tube. The piston is made uf such a size 
as to slide freely through the tube, and to its forward end is attached a rup 
ped packing, made of leather or other suitable material, and which moves 
freely through the tube as the piston moves toward the rear end of the said 
tube, and which, when the piston moves forward, serves as a valve to push 
the air lor war it, and thus cushion the piston upon c L mpr«sstd air, so ts to 
check the door just before it closes, and thus prevent it from slumming, 
The air escapes through the forward cud of the tub: 1 , where Its escape is 
regulated by a grooved screw. 

Improved Steam Engine. 

Abram Beekman, of New York city.— Part of the boiler constitutes a 
wheel case, In which there is a wheel to which th.> sti un is delivered to Hie 
boiler through a passage on one side ot the vertical center of the wheel, to 
give the steam that direction at starting by the lesser weight of the water 
on thatslde.due to the lesser hight of the water column. There is another 
passage from the boiler to the other side of tin; wh-'el into which the st.'iim 
is directed by a valve. When it is desired to stup the wheel, said v&lve 
closes the passage. The steam rises against lln- wheel, and Impels it with a 
force governed by the night of the water column and the amount of steam 
generated. In the upper purt of water cliimber, the steam condenses and 
flowsback into the boiler. 

Improved Koad Semper. 

James W. Weston, Windsor, 111 , assignor to Turner M. Johnson, of same 
place.— This invention Is 11 machine for grading roads. The forward 
ends of a mold board and land side are securely attached to a cast point 
which is made somewhat like a plow. The lower part of the mold board Is 
faced with a steel plate, which projects beneath the lower edge of the said 
mold board. By suitable construction, by bearing down upon the rear end 
of a lever, the forward end of the machine will be raised from the ground 
for convenience in turning. By lowering the free end of another lever, the. 
rear end of the machine will be raised and supported upon a rear caster 
wheel. By means of a sharp rimmed guide wheel, the machine may be 
guided as desired. 

Improved Rotary Engine. 

Leonard H. Woods, Syracuse, X. Y.— The object of this Invention is to 
produce a rotary engine, which overcomes some of the defects of that class 
of engines by being built very compactly, having no dead centers, and 
reversing with perfect ease. The invention consists of the arrangement 
in an outer steam cylinder with abutments, of a rotating drum on a sta- 
tionary hollow shaft with steam ports, by which the steam Is alternately 
applied to vibrating gates placed at right angles In the two sections of the 
drum, and exhausted by suitable ports. 

Improved Coffee Pot. 

John E. Weber and Peter Knutson, La Crosse, "Wis.— The pot is com- 
posed of three dlflerent sections— the upper or water receptacle, the mid- 
dle one, into which the gas, alcohol, orcoaloillampis placed, and the lower 
receptacle, for the coffee or other articles which are intended to be boiled. 
The lowerpart is detachable, and the coffee, tea, etc., placed therein. The 
upper receptacles is tilled with water, closed tightly, and the lamp then 
lighted. The generation of the steam forces the bollingwater up through 
a tube to a glass bulb, and then, through a smaller tube and strainer, to the 
lower part, extracting the strength of the coffee. The lamp is then extin - 
guished, and the liquid slowly drawn up again into the water receptacle. 
The process is repeated, if the coffee is desired to be very strong. The glass 
bulo or tube indicates, by the passage of the liquid through It, the different 
stages of the cooking proces ; . The coffee is then drawn off" for use. 

Improved Heater and Feeder tor Boilers. 

Garner (J. Williams. Catskill. K, i'.— To the feed water pipe, and a certain 
distance apart, are connected tubes leadingfrom the lower rear portion 
aud from the middle of the under side of the boiler. The water forced 
along the feed pipe past the junctions with the tubes naturally induces 
currents from the boiler by the friction of its particles with the particles 
of the water coming In at the other pipes, which, uniting with the feed 
water, re-enters the boiler again along with it. To Increase this action, a 
contrivance similar to the head of a steam siphon or injector is arranged 
in the feed pipe at the point of entry therein of each tube. By this plan, it 
Is claimed that the feed water will be heated nearly to the degree of the 
water in the boiler, which is much greater than it can be heated by the 
ordinaryfeed water heaters. 

Improved Steam and Vapor Generator. 

Richard Brereton, Easton, Pa., assignor to Benjamin Douglass, Mont 
rose, X. J.— This Invention relates to the Instantaneous development of 
steam or vapor from fluid substances by application of the substances to 
highly heated surfaces in expanders. The essential feature of the Inven- 
tion is a series of hollow spherical balls or expanders, with a feed pipe and 
jet bulb to each, so arranged that each receives Its due measure of feed In 
such small quantity that the force or the instantaneous expansion is con- 
trolled by the balls, and the vapor produced is sent therefrom, along with 
that from the other balls, to the pipe which conducts It to the engine, In 
such manner that there is no accumulation anywhere larger than the con- 
ducting passage. By this means, it is claimed, the great pressure attain- 
able by the direct contact of the fluid with the red hot metal can be con- 
trolled as it could not be in large chambers affording any considerable 
accumulation. Another feature of the Invention is an arrangement of the 
expansion balls in the furnace so as to be directly surrounded by the fire, to 
bring the fluid Into the most direct contact with the.hlgheet heat of the fire 
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Temples and Oil Cans. Geo. Draper & Son, 
Hopedale, Mass. 

Protect your Buildings — Fire and Water 
proof! One coat of Gliues' slate roofing paint Is equal 
to four of any other ; It fills up all holes In shingle, felt, 
tin or Iron roofs— never cracks nor scales off; stops all 
leaks, and Is only SCc. a gallon ready for use. Koofs 
examined, painted and warranted. Local Agents want- 
ed. Send for testimonials. N. Y. Slate Rooilng Co., 
No. 6 CeclarSt.,N. Y. N. B.— N. Y. Liquid Slate Koof- 
Ing Co. (or City Oil Co.'s) Circular Is copied from ours. 
We have noeonnectlon with that concern. 

Wanted — A good Second hand Drop of me- 
dium size. Address P. O. Box 2,253. New Haven, Conn. 

Teleg. Inst's and Elect'l Maeh'y— Cheap 
Outfits for Learners. The best and cheapest "Electric Ho- 
tel Annunciator— lust's for Private Lines— Gas Lighting 
Apparatus, &c. G. W. Stockly, Scy., Cleveland. Ohio. 

Abbe's Bolt Machines and Palmer's Power 
Hammers a specialty. S. C. Forsaith & Co., Manches- 
ter, N.H. 

Daniel's Planer for sale, 2d hand. Planes 
14ft.x2;in. Prlee$21U. Forsaith & Co., Manchester, N.H. 

For my newly improved Portable Engine, 
from 2 to 611. P., address L. G. Skinner, Eric, Pa. (late 
Chittenango, N. Y,). 

To F. W. C. — We can give you the cheap- 
est and, we thluk, the best Water Entitle in use. No 
doubt of success. Write us— Balto,, Dec. 27, 1873. L. 
Morrison & Co. 

Vertical Tubular Boilers — All sizes. Send 
forprice list Defore purchasing. Lovegrove & Co., 121 
South 1th St., Philadelphia, Pa. 

" Superior to all others" — for all kinds of 
work— Ltmet &, Cu.'s French Files. They are better, 
forged, better cut, better tempered, and cheaper than 
English files. Send for Price-List. Homer Foot & Co. 
20 Piatt St., New York. 

Price only three dollars — The Tom Thumb 
Electric Telegraph. A compact working Telegraph ap 
paratus, for sending messages, making magnets, the 
eleeiric light, giving alarms, and various oilier purposes. 
Can be put in operation by any lad. Includes battery, 
key and wires. Neatly packed and sent to all parts of 
the world on receipt of price. F. C. Beach & Co.. 200 
Broadway, cor. Warren St., New York. 

By touching different buttons on the desk 
of th*e manager, he can communicate with ajiy person In 
the establishment without leaving his seat. The Minia- 
ture Electric Telegraph— Splendid f or ofllces, factories, 
shops, dwellings, etc. Price only $5, with battery, etc., 
complete for working. Made by F. C.Bcach& Co., 260 
Broadway, corner Warren St., New York. The Scientific 
American establishment, .New York, Is fitted with these 
Instruments. 

Wanted — Situation by machinist familiar 
at lathe, pltmer and vise. Address Machinist, Penn Yan, 
N.Y., Box 289. 

Steam Boiler and Pipe Covering — Economy, 
Safety, and Durability. Saves from ten to twenty per 
eent. Chalmers Spence Company, foot East 9th St., N. Y 

Diamond Carbon, of all sizes and shapes, for 
drilling rock, sawing stone, and turning emery wheels; 
also Glaziers* Diamonds. J.DickIuson,64 Nassau St.N.Y, 

The New Elastic Truss presses uniformly 
all around the body, and holds the llupture easy, night 
and day, till cured. Sold cheap by the Elastic Truss Co.. 
63:5 Broadway, New York. 

You can get Improved Machinery from 
Gear, Boston, Mass. 

Just Published — " Workshop Receipts" for 
Manufacturers, Mechanics, and Scientific Amateurs. 
$2, mall free. E.& F.N. Spon,446BroomeStreet,N. Y. 

Reliable2dhand Engines, Boilers, etc., Cheap. 
Illustrated circulars free. E.E.Uoberts,52 Broad w'y,N".Y. 

The Universal Hand Planer is recommended 
In most favorable terms by all using them. Saves its 
cost in Files and time of workman In a short time. 
Attached to any vise. Jacob E. Sultterlin.Manuf acturer. 
60 Duane Street, New York. 

For Leather Manufacturers — Rights for 
Sale of a new patent process of Coloring Leather ; most 
delicate colors; from lc per skin up. For particulars 
address John Koppitz, 1 Studley Pi., Boston, Mass. 

Wanted — Applications for Specimen Copies 
of The Manufacturer and Builder. The cheapest Me- 
chanical and Scientific Journalin the world. $'Z a year;$l 
6mos. Address Austin Black, Scc'y.S? Parkliow, N. Y. 

Engines for Sale Cheap — Three 8x12 hori- 
zontal stationary; one 12x13; one 5x8. Also, one second 
hand 7 and 8 ft. Planers ; 2—8 ft. 20 In. swing Engine 
Lathes ; 1—6 ft. 151n. hand. Enquire at D. Frisbie & Co., 
New Haven, Conn. 

For the best Small Portable Engine in mar- 
ket, address Peter Walrath, Chittenango, N. Y. 

Brown's Coalyard Quarry & Contractors' Ap- 
paratus for hoisting and conveying material by Iron cable. 
W.D. Andrews & Bro. -114 Water st.N. Y. 

Rue's " Little Giant" Injectors, Cheapest 
and Best BnPer Feeder In the market. W. L. Chase & 
o.,93, 95,97 Liberty Street, New York. 

Flour, Feed, Paint, Ink, and all other kinds 
of Mills. Ross Bro's, Williamsburgh, N. Y. 

Mining, Wrecking, Pumping, Drainage, or 
Irrigating Machinery, forsaleorrent.aee advertisement, 
Andrew's Patent, Inside page. 

Parties needing estimates for Machinery 
of any kind, call on, or address, W. L. Chase & Co., 
93,95, 97 Liberty Street, New York. 

Iron Steam boxes for Stave Bolts & Veneer 
Cutting Machines. T. R. Bailey & Vail, Lockport, N. Y. 

Boult's Unrivaled Paneling, Variety Mold- 
ng and Dovetailing Machine. Manufactured by Battle 
Creek Machinery Company, Battle Creek, Mich. 

Buy Gear's Improved Balanced Jig Saw, 
Boston, Mass. 

For Solid Wrought-iron Beams, etc., see ad 
vertisement. Address union Iron MHIb, Pittsburgh, Pa., 
or lithograph, etc. 
For Bolt Forging Machines, Bolt Holding 

Vises to upset by hand. J. R. Abbe, Manchester. N.H. 

Small Tools and Gear Wheels for Models. 
List tree. Goodnow& Wlghtman,23Cornhill, Boston, Ms. 

Brass Gear Wheels, for models, &c., made to 

order, by D. Gilbert & Son, 212 Chester St., Phila., Pa. 
All Fruit-can Tools,Ferracute,Bridgeton,N.J. 

Dean's Steam Pumps, for all purposes ; En- 
gines, Boilers, Iron and Wood Working Machinery of 
all descriptions. W. L. Chase & Co., 93,95,97 Liberty 
Street, New York. 

Lathes, Planers, Drills, Milling and Index 
Machines. Geo. S. Lincoln & Co., Hartford, Conn. 



For Solid Emery Wheels and Machinery, 

send to the Union Stone Co., Boston, Mass., for circular. 

For best Presses, Dies and Fruit Can Tools, 
Bliss & Williams, cor. of Plymouth & Jay.Brooklyn.N.Y. 

Hydraulic Presses and Jacks, new and sec- 

and hand. E. Lyon, 470 Grand Street, New York. 

Damper Regulators and Gage Cocks — For 

he best, address Murrlll & Kelzer, Baltimore, Md. 

Steam Fire Engines,R.J.Gould,Newark,N.J. 

Peck's Patent Drop Press. For circulars, 
*ddresa MIlo. Peck & Co.. New Haven, Conn. 




We are obliged to J. H. W. for his expla- 
nation of the degrees of proof of alcoholic spirit, but 
the subject Is exhausted.— U. U. should consult a maker 
of hay presses.— F. R. & S.can harden Iron mold boards 
by the processes of case hardening described on p. 3(52, 
vol. 25.— T. O. M. will ilnd a good recipe for paste on p. 
230, vol.28. Shaving with pumlcestone is described on 
pp. 149, 180, 2M, vol. 26. 

T. H. G.asks: When is it winter in Pata- 
gonia (Cape Horn) and when is it midwinter there ? A . 
Winter commences on the 21st of June, and It Is mid- 
winter in the month of August. 

G. M. asks: 1. If a vessel containing 5 cu- 
bic feet of compressed air be placed inside of another 
vessel of 20 cubic feet capacity, and the compressed air 
be very graduaHy let into this vessel, with a proper 
means of escape to prevent an increase of pressure, 
could a person breathe Inside the large vessel? If so, 
how long would the compressed air supply the neces- 
sary amount of air for respiration, the air being com- 
pressed to 200 lbs. per square inch ? 2. How is gas of am- 
monia made? A. 1. A person making 15 respirations In 
a minute would require, under ordinary circumstances, 
4=i X 1» = 045 cubic Inches of air. The Inner vessel would 
contain 200 -s- 15 X B X 1728 = 115,200 cubic Inches of air 
at ordinary pressure. Hence the air would support respira- 
tion for 115,200 -•- 045 = 173'^ minutes. 2. Put equal 
weights of quicklime and sal ammoniac, powdered and 
intimately mixed, in a retort; gently heat It, and an 
abundance of pure ammonia gas will be given oft. An 
ounce of sal ammoniac will yield about 380 cubic Inches 
of the gas. 

C. E. G. asks : How are we to reconcile the 
conclusions of scientific men In regard to the strength 
of iron at extremes of temperature? Common observa- 
tion shows Iron to be stronger at a temperature of from 
75° to 90° Fall, than at from 25° to 35° belowzero. I went 
to work on a very cold day; the thermometer showed 38° 
below zero; In attempting to drive a mill dog with a mal- 
let, I broke the dog in two places. The iron showed 
clean breaks-. The rod was one Inch square at one break, 
and X inch round at the other, parting in both places at 
thesameblow. I trledanother dog and struck It into 
thelogwlthmy hand covered by a buckskin mitten. 
This dog also broke where it was % inch in diameter. 
Thinking it dangerous to try to run the saw, we thought 
we would try to get some stones and ice from the tail 
race that obstructed the water. I took a common crow- 
bar ; and getting a short bite under a stone frozen In, I 
sprung the tar with my heft, and the bar broke about 6 
inches from the fulcrum, showing a perfectly clean 
break of \% inches square iron. Thinking the laws of 
cohesion had suspended for a time, we suspended oper- 
ations until a warmer day. This and the facts shown by 
It. H. Thurston are a paradox. A, The following con- 
clusions, as stated by Professor Thurston in his paper on 
the '* MolecularChanges Produced in Iron by Variations 
of Temperature," will probably make this matter plain. 
"10. That the general effect of increase or decrease of 
temperature is, In solid bodie?, to increase their power 
of resistance to rupture, or to ctian -e of form, and their 
capability of sustaining ' dead ' loads. 11. That the gen- 
eral effect of change of temperature is to produce change 
of ductility, and consequently, change of resilience and 
powerof resisting shocks and of carrying live loads. 
This change is opposite in direction, and usually greater 
in degree than the variation simultaneously occurrlngin 
tenacity. The practical result of the whole investiga- 
tion is that Iron and copper, and probably other metals, 
do not lose their power of sustaining ■ dead ' loads at 
low temperatures, but they do lose, to a very serious ex- 
tent, their power of sustaining shocks or resisting sharp 
blows." 

J.M. McG. asks: Will you give me a good 

plan for steaming and bendmgplow handles, etc.? What 
pressure of steam should be used, and how long should 
theyremainin ? Is there anything that, if put in the 
water, will facilitate the softening of the wood? 2. Why 
were all the American quarter and halves of dollars 
made In the year 1853 stamped with an imitation of the 
sun's rays on the eagle side, and none before or since ? 
A. 1. The steam chest for bending timber Is commonly 
made of wood, and connected with the boiler. It is the 
exposure to the heat of the steam that softens the wood, 
and probably nothing put Into the water will hasten the 
process. It does not make much difference what press- 
ure of steam is maintained. After the pieces are soft- 
ened, they are bent to shape, and then, being secured in 
thatposltlon, are placed again in the steam chest, to 
take a set. 2. Probably because this suited the designer 
at that period. 

C. C. S. asks: 1. What is the length of the 
Mississippi river from Cairo to New Orleans? 2. What 
is the speed of the current per hour between the3e two 
places? 3. We wish to start from Cairo and go to New 
Orleans in a small boat. Do you think tills is feasible? 
If not, why? 4. Would the wind aid us in sailing? "». 
What size andklnd of a boat would you advise us to 
build? 6. Doyouknowofanygoodbook describing the 
Mississippi? A. 1. 1,040 miles. 2. At nigh water, the 
velocity is about 2ii miles per hour; at low water, be- 
tween 15'and 2*1 miles per hour ; mean velocity for mean 
water, 2*26 miles per hour. 3, 4. Yes. 5. Probably it will 
be best to build a cat-rigged center board boat, from 18 
to 20 feet long. 6. There are numerous guide books of 
the Mississippi, which doubtless contain mucli that 
would be interesting and useful to you on your voyage. 

C. M. B. asks: 1. What is decalcomania, 
andhow do you " decalc " any thing? 2.1s there any 
remedy for that every day annoyance, a bad cold In the 
throat? A. 1. There are various methods of decalco- 
mania or transferring of pictures. The finest is to trans- 
fer the pictures on wood. Paper pictures for this pur- 
pose are now sold by the stationers. A varnish is ap- 
plied to the picture only, and It Is then pressed on the 
wood. When dry the paper Is dampened and rubbed 
off with the lingers, leaving the picture on the wood. 2. 
The way to prevent taking cold is to keep the feet al- 
ways warm and dry, the chest well protected and to eat 
plenty of nourishing food. The remedies that have 
been prescribed for sore throat would nil too much 
pace to be Inserted here. Gargling with strong sal ■ 



water Is a good remedy, if used the moment a sensation 
of soreness Is perceived. Singers should wrap the throat 
up after exercise when going out Into the cold air. but at 
oilier times the throat should not be too much covered, 
so as to harden It to the weather. Growing beards is 
said to be a good preventive against colds in the throat 
for those who have them to grow. 

S. W. asks : How can I run a small bellows 
without using my hand ? A. You might arrange a mo- 
tion to be worked by your foot. 

R. B. S. asks : 1. How can I make a battery 
that I can silver plate with ? Would an ordinary local 
battery, such as Is used in telegraph offices, do ? 2. Can 
you inform me how to clean and polish shells of various 
kinds? 3. I have tried to make a Hero's fountain, but 
have not succeeded very well. Suppose I have two tanks, 
each one holding five gallons, what size should the in- 
side of the tubes connecting them together be ? Are all 
the tubes to be the same size? What hight should the 
top tank be above the top of the other? A. 1. We think 
such a bittcry would answer very well. 2. See p. 122, 
vol.27, and use friction for giving a fine polish. 3. In- 
side diameter of tubes, about one quarter of an inch. 
All the tubes can be the same size except that you 
should contract the opening for the jet. Hightof upper 
vessel below bottom one Is regulated by the hight of jet 
required. From4to5feet would do very well. 

\V . P. asks : What is an average analysis 
of coal? A. Carbon 7803. .iydrogen4 65, oxygen 14-21, 
sulphur 655, ash fcouslsting of silica or quartz, oxide 
of iron, clay, potash, soda) 2 49. 

\V. S. B. says: 1. I have been told by sev- 
eral mechanics that a block cannot be squared on all 
sides, that is, that all the sides of a eube.atright angles to 
each other, cannot he obtained bya common try square. 
2. Can a screw be set up tighter with a long screw driver 
than a short one ? What Is the theory of this? A. 1. 
We think a block can be squared on all sides by the use 
of a carpenter's square, first dressing one face out of 
wind, and marking a square on It, to serve as a guide 
In laying off the other faces. 2. The increased inefficien- 
cy of a long screw driver Is due to the greater leverage 
afforded by inclining the tool, as already explained on 
page 893, vol. 18. 

R. J. T. asks : Can a locomotive start with 
more cars, one crank being on the center or dead point, 
with the other crank below theaxle.orabovethe same ? 
A. There would be no difference in the two casey, ex- 
cept the power required to lift the crank and connect- 
ing rod from the lower half center. 

E. H. B. asks : What is a remedy for biting 
the finger nails ? A. Keep the lingers out of the mouth t 
If that fails, wear mittens. 

R. H. D. asks: Will the same amount of 
power exerted on a long screw driver produce a greater 
effect than on a short one? A. As a matter of fact, it is 
well known that more effect can be produced with a 
long screw driver than a short one. See p. 393, vol. 18. 

A. D. says: I have a hollow iron cylinder, 
in which I have made a deep dent. I have tried to fill 
thedent up bypouring in melted lead, but I could not 
make the lead to adhere to the iron. How can I make 
the lead stick ? A. You can make the lead adhere by 
boringholes in the cylinder. 

C. D. asks : Why is it that, during rainy 
weather, when the air Is filled with vapor of water, the 
barometer falls? A. The barometer falls just before 
stormy weather, because the vapor in the air Is con- 
densed, thus lightening the column of air that supports 
the mercury. 

#. J. V. D. says : You say that for casting 
smallarticles of lrcn, plaster of Paris would be better 
than clay. Will It also do for brass, for articles 6 or 8 
ozs. In weight ? Would vent holes be needed for the es- 
cape of gas? A. We think that plaster of Paris would 
answer In the cases mentioned, If proper vent holes were 
provided. 

P. G. K. asks: Is it precisely 12 o'clock, 
noon, at any given point when the sun is due south of 
that point ? Does it vary? If so, what la the variation ? 
When is the sun due south of San Francisco at noon? 
A. It is precisely noon under these circumstances at 
four times in the year, about December 25, April 16, June 
16, andSeptemberl. At all other times the noontime, 
as shown by the sun, must be corrected by the equation 
of time, which lsglven In the Nautical Almanac forevery 
day of each year. In answer to your other query, con- 
sult a lawyer. 

J. R. asks: Where should the draw bar of 
a locomotive be attached? If above thecenter, she will 
tip up in front, vertically. A. As low down as possible. 

R. M. S. asks: 1. What is gasoline com- 
posed of? 2. Is it more dangerous to burn than common 
coal oil? If so, why? 3. What are naphtha and benzine 
composed of? A. 1. The term gasoline Is a barbarism 
applied to highly rectified naphtha, one of the liquid 
hydrocarbons distilledfrom petroleum. 2. It Is extreme- 
ly dangerous to attempt to burn it in the ordinary man- 
ner, on account of its volatility, the combustibility of its 
vapor, and Its exploslveness when mingled with the air. 
3. Naphtha and benzine are two names for the same 
thing. They are compounds of hydrogen and carbon. 
We donotknow the other fluids youment ion. 

J. F. A. asks : What proportions of carbon- 
ate of soda and sulphuric acid, each in solution of equal 
quantities of water, will generate the best quality of 
carbonic acid gas for extinguishing fires? A. The qual- 
ity of the carbonic acid gas will not be affected by vary- 
ing the proportions or the strength of the solutions em- 
ployed. 

Ij. H. D. asks : 1. How can I make a gold 
wash? 2. How can I mold haid rubber. so that It shall 
retain its elasticity ? A. 1. You can make a gold wash 
as follows : Dissolve 1 part of gold in 3 parts of nitro- 
muriatic acid (a mixture of nitric and muriatic acids) 
evaporate until vapors of chlorine cease to be evolved, 
and then set the solution aside to crystalize. Dissolve 
the crystals, which are the terchloride of gold, in water. 
To the solution add ether and shake the two together 
for some time. Finally pour off the upper portion, 
which is an ethereal solution of gold. When this is ap- 
plied with a camel's hairbrush to polished iron or steel, 
the ether soon evaporates and leaves the surface cov- 
ered with a film of pure gold. In this way any fancy de- 
vice orwrltlngmay be executed with facility. 2. When 
rubberismelted it does not readily again become solid. 
Your best plan Is to immerse the rubber In a mixture of 
bisulphuret of carbon 95 parts, and rectified alcohol 5 
parts, until It swells Into a pasty mass, which may then 
be molded Into any desired form. 

J. A. E. asks: Can you give me any infor- 
mation respecting the merits of the Vera Cruz cement, 
used by the Mexicans for building purposes? 2. How 
can I construct a cheap home made telescope ? A. 1. It 
is very highly spoken of by engineers who have made ex- 
periments to determine itsqualitles. 2. See p. 7, vol. 30. 



F. T. H. says: In trying to make gun cot- 
ton, I took a handful of cotton and poured upon it one 
ounce of nitric and one half ounce of sulphuric acids, 
mixed well, and allowed to cool before pouring. After 
allowing my cotton to remain in this solution 10 or 15 min- 
utes, I removed it and washed it until the cotton did not 
haveany chemical effect on blue litmus paper. I then 
dried and ignited It, but It burnt only as common cotton 
woulddo. A. Youracids were not in the proper pro- 
portions and probably not strong enough. Treat as fol. 
lows: Mix together equal measures of concentrated 
nitric acid (S. G. 1*5) and concentrated sulphuric acU". 
(S.G. 1*845). When cool, pour into a glass vessel and 
Immerse in It clean dry carded cotton, In as loose a state 
as possible, for 4 or 5 minutes, promoting the action of 
the liquid b\ stirring with a glass rod. Then pour the* 
acids ofl and squeeze the cotton as dry as possible, by 
means of the glass rod, or between plates. Then throw 
the cotton into clean Boft water, as large a quantity as 
practicable, squeeze dry again, and then wash In a stream 
of water until the article is perfectly free from acid. 
Lastly dry by a steam bath at about 180° Fall. Only 
small quantities of cotton should be prepared at a time, 
and the greatest caution observed in handling after man- 
ufacture. Good gun cotton explodes at 300° Fan., with- 
out either smoke or residue. 

S. A. B. says : I am told that nitrogen may 
be formed by fabricating coke. Will you explain this'? 
Does it mean that coking the co:il accomplishes it, and 
can It be done in open air? 2. How much nitrate of potas- 
s a will be sufficient to pur in a tun of fertilizer? A. 1. 
There Is no free nitrogen formed in the destructive dis- 
tillation of coal. A ready means on the small scale of 
obtaining nitrogen is to burn up the oxygen, in a bell 
glass filled with air, over water, by means of phosphorus. 
2. Dr. Jeanntl'B fertilizer (see p. KM, vol. 28) contains 
25percent nitrate ot potash. 

J. M. says: I have a plain cylinder boiler 1(> 
feet long. The fire goes under It and up the smoke stack. 
Would a check wall buiH at the far end of boiler save 
fuel? A. We do not think the proposed arrangement 
will prove efficient. 

A. K. asks: 1. What fish swims the fastest, 

and where could I see a good drawing of the same? «. 
What Is the Dame of the tluid which removes all dirt 
from the works of a watch by Immersion? a. 1. Either 
the sword fish or tunny. You will Ilnd them Illustrated 
In almost any good encyclopedia. 2. See p. 9H of our 
vol. 26. 

R. T. asks : How can I make a hlling for 
walnut wood, that will take varnish well? A. Mix with 
good whiting such colors as will produce the desired 
hue. Give the wood a good coat of oil, and sprinkle the 
mixture over the work until it is pretty well covered, 
then rub in well with a soft rag. Wipe oft' the superl'i - 
ous filling, let dry, and varnish. 

Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined with the results stated : 

S. S B.— This Is a'tine specimen of micaceous oxide of 
iron. It is often found In connection with common 
specular iron, but rarely iu sufficient quantities to be 
explored by itself. 

N. R. T. Jr.— 1. Copper pyrites, a compound of copper. 
Iron, arri sulphur. 2. Quartzconglomerate. 3. Iron py- 
rites n quartz. 4. lied exide of zinc and magnetic iron . 

W. H. H.— This mineral is a compact brown oxide of 
iron. 

E. E. 15.— 1. Clay with oxide of iron. 2. Clay contain- 
ing brown oxide of Iron. ;;. Brown quartz. 

D. McD.— Your mineral Is shale, and it* presence is 
considered a strong Indication of coal in the vicinit-y 
The bituminous variety, however, Is more closely con- 
nected with coal. The presence of bitumen may be easi- 
ly determined by the smell, after heating for a moment 
in the flame of a lamp. 

W.S.— Your mineral Is bog iron ore, a variety of brown 
oxide of Iron. Bog iron ore generally yields about 30 cf 
35 per cent of cast Iron; but on account of Itscontaining 
a small proportion of pnosphoric acid.the bar iron made 
fromit Is often more or less " cold short." It Is advan- 
tageously smelted with the brown oxide and other ores 
of Iron. 

Josiah M. Hess, 292 East Washington street, 
Indianapolis, Ind., wishes to know who makes the best . 
horse radish grater. Will some correspondent Inform 
him? 



COMMUNICATIONS RECEIVED. 

The Editor of the Scientific American 
acknowledges, with much pleasure, the re- 
ceipt of original papers and contributions 
upon the following subjects: 

On Photographs of the Invisible* By J. H, 

On an Aerial Ship. By W. O. 

On What to Do in Hard Times. By G. E. 
and by J. P. A. 

On the Ventilation of the Senate Chamber. 
By R. T. C. 

On Small Steamers. By U. S. C. 

On a New Means of Producing Fire. By 
C. C. A. 

On Purifying the Air. By S. B. 

On Administrative Reform in the Patent 
Office. By G. R. 

On Some New Inventions. By C. W. P. 

On an Instance of Atmospheric Refraction. 
By T. H. 

On the Alignment of the Hoosac Tunnel, 
By O. F. 

On a Total Eclipse of the Moon. By .7. M. B, 
Also enquiries from the following : 
F.S. L.-D.C.T.-K. A.H.-H.M.P.-G. W. K. 
Correspondents in different parts of the country ask 
Wb«makes steam Are engines? Who makes a pie lifter, 
of copper wire ? Who sells knitting machines ? Where 
can machinery for light cooper's work be obtained? 
Makers of the above articles will probably promote 
their interests by advertising, in rep'y, in the Scien- 
tific American. 

Correspondents who write to ask the address of certain 
manufacturers, or where specified artlclesare to be had, 
also those having goods for sale, or who want to find 
partners, should send with their communications an 
amount sufficient to cover the cost of publication under 
the head of " Business and Personal " which is specially 
devoted to such enquiries. 
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[OFFICIAL.] 

Index of Inventions 

FOR WHICH 

Letters Patent of the United States 

WERE GRANTED IN THE WEEK ENDING 

December 16, 1873, 

A2TD EACH BEARING Til AT DATE. 
[Those marked (r) a-e reissued patents ] 

Alarm, till, W. Malick 1«,S14 

Am Uyi natlns gold and silver, J. T-lubridgc 145,603 

Axles, rolling carriage, J, C Richardson U5,5"iG 

Bale tic, cotton, D S. Skinner ,... 14,*. 536 

Barrel tap and faucet, G. B.Taylor ]4.",(i ( J"> 

Batttnj, making, F. VV. Dluotl^oOd. 145,'M5 

Bedstead, sofa, P. J Larson 145 508 

Beehive, L. J. Diehl 115.6*1 

Billmrd tahlp, C. S.:hulentmrg 145,5 .3 

Bit brace, W. E. rereau 145, VH 

Blacking b >x bolder, 5. T. Wynnn 145,511 

Boiler, agricultural, H. A Mcars 115 31"! 

Boiler for warming buildings, C. V Hitch ngs 115 051 

Boiler, i-afety valve, cteani, 11. W.Shepard 145.534 

Boiler, wash, Calver & Moseley 343,5">3 

Boiler plugs on ferrules, 11. A. Copeliir:d 145/31 

Boot, G. C. Parker 145,58'J 

Hoothcels, breasting, W.C.Butler ... 145,(^5 

Boot hsiclB, cuttt -a leather for, M. II. Hall I45,ti4T 

Boot and snoe tip, F. VV. U,il;ie lander 115,59) 

Boot?, heeUtig, L Graf 145,645 

BooU.buffiag.G. C. Hawkins 115.501 

Bottle cover, W. B jurguiguon 145.481 

Box, J.S. Lt-h 14*.3i;l 

Bridge, A. UiilHug 145,1=5 

Bridge column, J. Zellweger 141,545 

Brush holder, C. L W.B.iker H5,4i!) 

Brush woods, shaping, J. Ames, Jr 115 5l;i 

Building, fireproof, E Vacier 115,1(10 

Butter worker, S. II. Bush 115,624 

Button holder, M. J. Cooper 145 ;~.G 

Can fur piliit.cto. J. W?.Va*ury 115,610 

Candlestick, VV II. II. Hinds 145,502 

Car coupling, J. W. licts U>,'J5"2 

Oar coupling, VV.B Mitchell 145, 5Sl 

Car couplings, aut 01111 tic, G. II. Merriain 145,67 3 

Cars, elcviting, etc.. VV. T. Becknun 1,4.5,611 

Car 1n.11, J. O'Neill 145,5^8 

Car, sleeping, J. T. & D. R. Leighton 145,6(i4 

Car »t mer, J. G. Thompson 115 60!,' 

Cars, orake bean fur, L>. Wellington 14.5,60.5 

Carpet stretclur a d taukcr, Z. A.Ward 115, not 

Carriage ax us, 111 inufaeturo of, Lones et al 115,510 

Carriage, enild's, Suo* & llastiltine 115,692 

Carriage wheel. 11. G .vynn l)5,6i(i 

Chain IIiiks, machine for bending, C. B. Long 145 5-1 

ChaK, adjuntibl-; reelmlng, J. J. llartman 145.651 

Chair, ad j .stable reeliahu, G. A. Seliastey H5,5.i5 

Chair fom rest. J. II. Travis (r) .. 5 ,1190 

Chimney top, J. C. II. Brown ] 45,621 

Ciiuru dasher, II. II. liobinscn 145,5'J'J 

Clamp, book, W. A. Miller 115,582 

Clothes pins, making, B. B. & A. J. Oekln-ton... 143,587 

Colfoe roas.er, W. J. L me 145,516 

Copptr, welding, E. Lieuuud 14T>,tjP6 

Corn, etc., preserving green, Merrill & Soule 11" ,f>fii 

Corn (iropper, R M. it W. II. Bo .v man 115,553 

Corset, Loonier & Smith 115,665 

Cotton worm destroyer, J. W, Johnson 145.571 

Cotton worm destrojer, J. W . Johnson 115,572 

Cradle, F Chicnester ;r) 5,68:3 

Culinary vessel, W A. Barlow 115,550 

Cultivator, LV B. Ebeily 145,6 '0 

Cultivator, J. E. Sisson 145,535 

Cultivator, G. Slua:>er 115.6.0 

Cultivator, A.C. Smith 115.C91 

Curtain fixture, W. W. Massey 145, 660 

Cutter, straw, T. D. Anderflon 145,176 

Doors, catch lor sliding, A. W. Gibbs 145,644 

Doors, rail for slid'iig, J. Collins 145,630 

Dovetail mark Ing device, G. Ashby. 145.477 

Drills, etc., die tor forming rock, D. Mlmhorn... 145,515) 

Drop light, center, U. Keavs 145 *"S2 

Engine, locomo.lv e, etc., steam, L. Perkins 145,5 5 

Engine, rotary, C. C. Klein 1 15, r -03 

Engine, rotary, VV. P. Maxaou 145,611 

Fan,C. C. l.usuy 145.666 

Faucet, wash stand, W, S. Bate 145.109 

Fence, flood, G. VV. Duncan 115 49i 

Fence posi, 11 S. Ilo^e 145 5^8 

Fences, constructing wire, J. w. Itappelye (r) 5,688 

Fiber disintegrator, Biithet & Laberie 1:5,614 

File bill and paper, W. II. Fuye. 143,497 

Fire arm, tr,.ecti-louul' l*, J. Duval 145,1)4 

Fire arm, magazine, A. Assmus 145,478 

Fire arm, revolving, 11, White (r) 5,601 

Fojd or sauce, F. A. Friseia 145,562 

Furnace, Sctiaeher& Feret 115,689 

Furnace dour, D. Auld, Jr 115,603 

Furnace, hot air, G. VV Day 145,439 

Furnace, hot air, J. Magee 145 5U 

Furnace, hot air, J. Magun 115,513 

Gage, recoiding steam, J. B. EiUou 145.4J5 

Ga. lie apparatus, J . C. VVll.ielm 145,106 

GiS.illu.uiuatlng.E. R. Hopkins 143 655 

Gas ro'.ort, G. A. alelitieuny 143,672 

Glaring, J. A. Greenougti 145.49J 

Goueiator, steam, II. M.Qu.ckL-ubush 145,682 

Generator, steam, J. Ryan 145,530 

Genei'iLjrs, cleaning steam, U. L. Latourette 115,571 

Grain basket, II. C. Jones 14:5,57.3 

G.iadiug machine. P. D Cummlngs 1 35,488 

Gu is, traverse lor machine, tf. J. Gatling 145, 56S 

Hammer, drcp, J. To bin 115,601 

Harness trace, K. Williams 145.703 

Harvester dropper. J. S. bowler 143, HO 

Hatchway, selt-c losing, \V. I*. Chcrriiigton 145,626 

Heater, feed water, G. \V. Richardson 145,591 

Heatlngair, etc ,G. E. inboard 145,568 

Hod, masu u 's, B. C. Monroe 14:5,675 

Hoisting machine, J. Jones 145,(137 

Horses, detaching, I. L. L-mdis 145,662 

Hubs, mac. line tor bjriug, J. A. Newell 145,5:1 

Ice, cooling air and making, T. D. KIngan 145.0.>9 

Ice creeper, Johnson &■ Axfurd 145,656 

Indicator, station, Newlin & Sim merman 145.583 

Ingot mold, M. T. Mooney 145,677 

Inhaler, medical, J. C. P&tklnson 145.679 

Inkstands, toolfor molding, A. \V. Brlnkerhoff.. 115,619 

Iron and a. eel, r ilniag, I. M. Pnelps 145,6S0 

Iron, etc., preventing corrosion of, R. A. Fisher 143,41)6 

Knitting maculue register, D. A. Lehman 145, .09 

Knife, drawing, M. Brooks 115,485 

Ladder, step, A. W.O'J.euus 145.522 

Lamp stiade and drip cup, J. S. &. T.E. Atterbury 115,548 
lampshade supports, VV. N. Wecden 145,702 



Lamp wick, P. Martin 145,667 

1 amp si dc pendants, J. A . Evarts 145,037 

Lantern, magic, L. J. Marry (r). 5,686 

Latch ami door check, R. L.Omcnsctter 145,523 

lath machine, T. Bruno 145,486 

Lathes, tool holder for, L. Reder 143,681 

Leather perforating machine, L. D. Woodmansee 143,513 

Leather metal fastening, C. Keniston 145,658 

Lightning rod coupling, J. W.Fritch 143,641 

Lithographic transfer. O. P. "Wolff 145,6(6 

Lock tumbler. E. W. Brettel 145,618 

Mallet for driving tubes, etc., C. Stewart 145,531 

.Mast fur vessels, hinged, J. E. Hammond 145,648 

Matties frame, wire, G. V. & W. I. Bunker 143,553 

Mmrt-ss spring, o, X. Sellig 145,597 

Medical compound, S. Ft j lu 145,560 

Medical compound, S. Gilbert 145,498 

Meter, dry pas, A. Harris 145,6;"0 

Meter for wheel vehicles, way, J. A. Robinson... 14 5, 27 

Motion, converting, J. P. Taj lor 145,590 

Motion, cun vert ing. II. Wheeler 145,510 

Motor, L. II. Dean 145,490 

Music blackboard, Brown & Carey 145,(>22 

Musical pneumatic action ^V. F. Schmoele etal... 113,5:32 

N ill cutting macl lui*, M. ThlbauU 145,09ii 

Nail machine, cut, E. A. Kimball 1 15.501 

Nail plate feeder, J. Ponlsou 15,631 

Numbering machine, J. D. Smith 115,^98 

G.-es, etc., flux for, P. N. Mackay 143, 58J 

Ox shoes, forming, S. Dceble 145,(^3 

Ox shoes, mi king, R. Fre ch 145,561 

Pad, shoulder, L. Kyser 143,661 

Pans, machine for forming, E. Kuessncr 145,660 

Paper feeding muchlne, C. M. "Wiclings 145,512 

Paper pulp. Brown & Denton., 145, L2h 

Petroleum, distilling, A. \V". Wi.klnson 115,701 

Photographic background, J: Buchtel : 145 487 

Photographic b;u-kgr,)und, A. B, Costello 145,i.')7 

Photoeruj)hs, guide for cutting, L. T. Young 145.71, 

Piles, sinking broken, E C.Boobar 145, 4fc 3 

Placards, etc. exhibit ing. Morrell & Moore 145,71.9 

Planing sheet metal edges, G. B. Ruudlett 145,593 

Planter, cotton t-eed, Z Carter 145,^51 

Planter, hand corn, Tracy & Piatt... 115,698 

Planters, dropper for seed, II. II. Kocllcr 11">,515 

Plow, C. M. Citrk 145,627 

Portfolio. L. I'. Ril-.nona 115,683 

Pot i:50, bit art rat,; of, L. Adler 145,607 

Press, cotton aim hay, E. S. Collins 145,621/ 

I (inter's rules, preparing, J. IV Bancroft 115, M!) 

Printer's s'ue ilick and quoin, F. Keehn 145 514 

Printing pi ess, copper plat-, T. S. Bates 14;,6.0 

Propellers, opera tin? t-ciew, F. II. Tobias 145,697 

Puni!) or blower, rotary, A. Urear 115, 611 

i'u nips, con denser for steam, D. Stoodart 145.5: '8 

Punch fur metal, h in.I, S. F. J, each 145, 57S 

Punching and shearing m ichine, C. S-vanaon 145,091 

Railway rail j:>i it srifl,!imr, IJ. Harding 145,649 

Raihvny switch, E. Mercier 145,515 

Railway switch, T. Newman 145,(118 

Uailrtvujs, removing snow from, J. A. Bryant 115,62:3 

Iluige. L. Meyer 145,674 

Item holder, L. Fawcett. 145,559 

Rk-e, machine for hulling, II. B. Stevens 145.693 

Rondwuye, removing snow from, G. Hurt 145,5(i6 

Roofs, attaching shGe to, D. Ryan 145,52!) 

lloofiup, cement for slate, II. Wheeler 113,705 

Ruler, F. A. Ccmbes 145,555 

Sad and fluting iron, L. Mooney 145.676 

Saddle tree, O. V. Flora 145,oL9 

Saw gummer, L. Gibbs 145.043 

S>iw handle, \V. Clems on 145, 62i 

Saw mill-, head block for, G. Zschech 1 15,7 12 

Screw driver, S. K. Kneeland I45,".0(i 

Screw plate, T. L. VanDorn 145,701 

Scythe holder for rag cutters, F-. D. Aldrich 145,475 

Secretary, wardrobe, and bedstead, A. Weeks.... 145,703 

Separator, *eeJ, F. W. Mi3l- 145,663 

Sewing machine. J. A. Mouse 145,570 

Sewing machine, I. Manning 115.515 

Sewing machine, E. F. Richardson 145,687 

Sewing machine gage, C C.Roberts, (r) 5,689 

Sewing niixnane tub!;. 1 , J. Ben nor 145,612 

Sewing machine tucker, J. II. Ber.n 115,-i8J 

Snaiting, bearing for, P. J Ilnrdy 145.565 

Shutter worker, T. and (J. T. Ruwc 145,688 

Skate taetening, G. VV. Barlow 145,551 

Soda fountains, charging, J. C. Kennedy 145.50.J 

Sower, seed, B. Morse 145.520 

Spark arrester, J. W. Selgli 145,596 

Spark arrester, Thornton & BuckLvnd, (r). 5,687 

Spinning mule, T. Houlding 145,069 

Spring, F. K John, (r) 5,685 

Steam trap, R. J. Barr , 145,490 

Still for alcoholic spirits, C E. Werner 145,704 

Stockanddie, J. W. Hirdie 145,500 

Stove, lamp, E. Savor.il 145,531 

Stove pipe •.blinble, N. Linden 145,579 

Stove, portable, S. J. Dibble 145,191 

Table, ironing, C. BIo.u, Jr 145,614 

Telegraph transmitter, D. Hermann 145,567 

Thill coupling, G. M. Dunlap 145,635 

T bill coupling, II. Man waring 145,516 

Tobaccos rlppiiigmachlnc,Tunnlcliffc/aZ 145,699 

Tongs, culinary, A. Greenleaf 145,564 

Trap, fly, T. Lane 145-07 

TrtC prolcctor, J. Neff 115,585 

Urn, coffee, C. Hiumeock 115,633 

Vault cover, W. Dale, (r) 5,684 

Wagon standard, C. W. Saladee 115,591 

Washing machine, Tull & Weston 145,602 

Watch chain, Front er & Bellemcre 145, 612 

Water closet, J. F. Ncilaon 145.580 

Way, elevated, H. W. Farley 145,6:18 

Weatherstrip. O. W. Booth 115,616 

Wbulebonc or rattan, splitting, J. Taggart 145,5^9 

Wheel, buffing, E. & W.Dixon 115, i92 

WIntinill, J. A. Wheeler 145,541 

Window blind slat adjuster, Beach & Berry 145,481 

Window screen, W. G. Anderson 145. E 17 

Wrench, S.J. Wright L.5,710 

APPLICATIONS FOR EXTENSIONS. 

Applications have baen duly filed and are now pending 
for the extension of the following Letters Patent. Hear- 
ings upon the respective applications are appointed lor 
the days hereinafter nientb ned: 

27,627. -Cultivator.— C. M.Hall, D. E. Hall. March 11. 
27,641.— Harvester.— F. T. Loniout etal. March 11. 
^7,743.— Boilek Feed.— T. Snowden. March 18. 
28, 04.— Car Axle.— J. Montgomery. March 8. 
28,269.— Bayonet Scabbard.— E. Gaylord. April 29. 



EXTENSIONS GRANTED. 

26,475.— Breech Loading Fire Arm.— B. Burton. 
26,484.— Platform Scale — T. Fairbanks. 
2j,486.— Pipe Molding.— J. Firth, J. Ingham. 
26.4S7.— Screw Taps.— W. and Robert Foster. 
26,506.— Water Trap.— J. A. Lowe, 



DISCLAIMER. 
27,475.— Breech Loading Fire Arm.— B. Burton. 

DESIGNS PATENTED. 

7,049 —Lamp Pedestal — N. L. Bradley, W. Merlden, Ct. 

7,050.— Carpets.— J. Fisher, Enfield, Conn. 

7,051 to 7,059.— Carpets.— G. Ilelnlgke, New York city. 

7,C60 & 7,061.— Carpets.— H Horan, East Orange, N. J. 

7,062.— Snow Cases.— J. Iron*. Philadelphia, Pa. 

7,063.— Soda Water Apparatus.— G. F. Meacham, New- 
ton, Mass. 

7,001.— Fur Trimming.— A. Molnar, New York city. 

7.065 & 7,066.— Carpets.— J. H. Smith, Enfleld, Conn. 

7,067.— Table Caster Handles.— II. C. Wilcox, West 
Merlden, Conn. 

TRADE MARKS REGISTERED. 

1.574.— Composition Goods.— Creanelle Manu. Co., New 

Yon; city. 
1,575.— Burning Fluids, etc.— Netterfleld et at.. Burr 

Oak. Mich. 
1,576.— Whisky.— D. Porter, San Francisco, Cal. 
1,577.— Perfumes, etc.— G. J. Wenck, New York city. 

SCHEDULE OF PATENT FEES. 

On each Caveat Si 

O n each Trade Mark &£5 

On filing each application for a Patent (17 years) . .815 

On issuing e%ch original Patent $£0 

On appeal to Examincrs-ln-Chlef 810 

On appeal to Commissioner of Patents 8*0 

On application ior Reissue 830 

On application for Fxtension of Patent $50 

On granting the Extension §»50 

Onlllliiga Disclaimer SlO 

On an application for Design (3>fi years) §10 

On amplication for Design (7 years) $15 

Ou application for Design (14 years) $30 

[Specially reported for the Scientific American.) 

CANADIAN PATENTS. 

List of Patents Granted in Canada 
December 23 to December 20, 1873. 

2,f50.— W. A. Weldon and J. S. Dennis, Chicago. 111., U. S 
Improvements on curtain tixtun s, called " The Wel- 
don Curtain Fixture." Dec. 23, 1873. 

2,951.— TV. A. Lyttle, Grove, Hammersmith, Middlesex 
county, Eng. Improved process for pr serving tim- 
ber, called " Lyttlc's Process for Preserving Timber." 
Dec. 23, 1873. 

2,952.-1. S. Russell. New Market 
Russeil, Woodbury, N. J., U. 
earth closets, called " Russell's Earth Closet." Dec. 
2H,1873. 

2,951.— J. G. Tourangeau, Quebec, P. Q. Machine pour 
fa re la pate, called " Le Petrin Tourangeau." "A 
Dough M;.kii!g Machine." Dec 29, 1873. 

2.951 —I. Kinney, London, Mfndiesex county, Ontario. 
Machine for designing and cutting scrolls and curved 
lines more accurately and expeditiously than has here- 
tofore been done, called '■ Kinney's Instrument fur 
Designing and Cutting Scrolls and Curved Lines." 
Dec. II), 1873. 

2,955.— P. English, Hamilton, Ontario. Improvements in 
rotary steam engines, called " English's improved 
Rotary Steam Engine " Dec. 29, 1873. 

2,956.— C. W. Jenks, Soinerville, Mass., U.S. Improve- 
ment on skirts, called "The Sanspareil Skirt." Dec. 
29,187,1. 

2,1 57.— C. P. Leavltt, New York city. U. S. Improvement 
ou hot air engines, called " Leavitt's Hot Air Engine." 
Dec. 29, 1873. 

2,958.— J. F. S t airs, HOif ax, Nova Scotia. Improvements 
In the art or process of preparing oakum, called 
'• Stairs' Improved 0*kum." Dec. »9, 1873. 
959.— J. F. Stairs, Halifax, Nova Scotia. Improvements 
in furring tow and oakuin. called " Stairs' Improved 
Oakuin Machine." Dec £9, 1873. 

2,960.- S. Smyth. Bridge water, Susquehanna count), Pa., 
U. S. Improvements In graies for stoves and lur- 
naces, called "Smyth's Stove and Furnace Grate." 
Dec. 29, 1873. 

2,961.— F. J. Howies, London, Middlesex, Ontario, as- 
signee of J. II. Thorp, Chicago, III. Machine for the 
detection of burglars, beluga portable burglar ilarm, 
cahed " Bowles' Improved Portable Burglar Alarm.' 
Dec. 29, 1S73. 

2,962.— J. Lanham, London, Eng. Improvements In the 
manufacture of boots and . hoes and apparatus there- 
for, called " Laiiham's Boots and Shoes, Heel Press 
and Last." Dec. 29, 1873. 

2,01)3.— J. B. Pugh, Champaign, Champaign county, 111., 
U. S. Improvements on hay presses, called " PughN 
Champion Double Press." Dec. 29, 1873. 

2,961.— A. D. Crosby, Cuba, Alleghany, Pa., U. S. Im- 
provements lu buckets lor chain pumps, called " Cros- 
by's Improved Bucket for Chain Pumps." Dec. i9 
1873. 

2,9^5.— B. Morton and J. L. Smith, Toronto, Ontario 
Improv 'inents on snow plows, called "Morton and 
Smiths. Improved Snow Plow." Dec. 29, 1878. 

2 9(16.— T R Way, Springfleid Clark county, O., U.S. 
Improvements on millstone picks, called "Way's Ec- 
centric Mill Pick." Dec. 29, 1873. 



, Md., U.S., and H. It. 
S. Improvements in 



Persons who desire to applv for patents Id Canada are 
requested to send to us (Munn & Co.). by express, a 
model with a description. in their own language, show- 
ing the merits and operation of the invention, remitting 
also the fees an above for such term lor the patent as 
they may elect. We will then mtnedlatcly prepaic the 
drawings and specification, and send the latter to the 
applicant for his examination, signature, and tifllduvit. 
It requires from four to twelve weeks' time, after com- 
pletion of the papers, to ubtain the decision of the Cana- 
dian Palent Office. Remit the lees by check, draft, or 
Postal order. Do not send the money In the box with 
model. Give us your name in full, middle nair.c in eluded 

Inventions thai have already been patented in the 
United States fur not more than one year may also be 
patented in Canada. 

On riling an application for a Canadian patent, the 
Commissioner causes an examination as to the novelty 
and utility of the invention. If found licking In either 
of these particulars, the application will be rejected, in 
which case no portion of the fees paid will be returned 
to the applicant. 

Inventors may temporarily secure their Improve- 
ments in Canada by filing c-.tveat* ; expense thereof, $35 
in full. 

For further Information about Canadian patents, as- 
signments, etc., address 

MUNN & CO., 

37 1'u.rU R*»iv, 

New York. 



jMwrtiiseinfwtis. 



BackPage ------- $1 .<*» n tine. 

1 liKiile 1'nge ------- j;*> renin a tine, 

EngraiUnf/s may head at rertixenti'iitx at the xante rute. /.er 
line, by measurement, a* the letter press. Aitrertivmentu 
must be received tit publication office as- early a-i Friday 
nior/dug to appear m uejil issue 

the paliteo' the scientific American m nn •KOr.rus ng 
medium cannot be overrent mat e.d itxvlrotlatior. s fen 
tunes greater than that of onj, $ in far iouritttl no :■■ /nib- 
I 1 shed. It goes into all the States and Terr lories, and is 
read n ail the pi* ncp il I braries and reading-rooms of 
'.he world. We invite the attention of those who w S't to 
make ther bus nessknoion to the nnnexeti rn'ex A busi- 
ness man wants someth ng mure than to s<e h>s adver- 
tisement in a pr nteon* w -paper . IT icaut.se rra/'tt on. 
IJ it is north 25 cents per line to advert ** tn -t p-;per oj 
three thousand circulation, t is worth J3.75 per I ne to 
advertise m one of fortu-tice ttiotittttnti 



The C 



OMMERCIAL AGENCY. 



Acxi 



McKILLOP & SPRAGUE CO. 



100 & 111 Worth St., 



New York. 



The Register for January, 187i, Is now being 

prepared, and will be piMli.hcd as soon after 

the \nt as possible. 

It will cos-t.ux A fall list of National 
and State B.mks. 

Nams and Address of every Private 
Banker. 

A Complete L ; st of all the Manufac- 
turing and Basines3 M321 in every 
Town and Village in the United 
States and British Provinces, with 
Numerals giving credit and capi- 
tal in each case. 

The compilation 18 mide from detailed reports at the 
offices of the Agency, 103 and 111 Worth street. 

This Agency was the first to undedake the reporting 
of the entire country, and its records are therefore the 
oldest in existence. This giv^s a djciled advantage, 
which It maintains through numerous Ass iciated and 
Branch Offices- by systematic use of intelligent travel- 
ing Agents, and by the employment of over 7000 local 
resident correspondents. 

An efficient and economical Collection Agency Is con 
nected with the Institution. 

The REGISTER will be found a most valuable assist- 
ant to every Banking and Commercial House in the 
country. 

MINE3~aLd MINERALS, sold on ct.mniis- 

&iuu. Analyses. I r'.GCri.\l.i.i,CliciiiiBt,l.S Water St., X.Y. 

t^OR SALE, at near half c ^, a complete 
pleasure yacht. Costs 20 c's. per d«v to run. Car- 
nes 20 passengers, pcricctly safe. Price $900. ,\rw last 
bUiUiner. JN'O. UALLA.GUEU, .Madison, V\ is. 



HOW TO OBTAIN 

Patents and Caveats 

IF CANADA. 

PATENTS are now granted to inventors 
In Canada, without distinction as to the nation- 
ahty of the applicant. The proceedings to obtain 
patents lu Canada are nearly the same as in, the 
United States. The applicant is required to fur 
nish a model, with specification and drawings in dupli- 
cate. It Is also necessary for him to sign and make 
affidavit to the originality of the Invention. 

The total expense, in ordinary cases, to apply for a 
Canadian patent, is $75, U. S. currency. This includes 
'he government fees for the first five years, and also our 
(Munn & Cu.'s) charges for preparing drawings, specifi- 
cations and papers, and attending to the entire business. 
T^e holderof the patent is entitled to two extensions of 
the patent, each for five years, making fifteen yearB 
In all. 

If the inventor assigns the patent, the assignee enjoys 
all the rights of the inventor. 

A smill working model must be furninhed, made to 
any convenient scale. The dimensions of the model 
should not exceed twelve inches. 

If the invention consists of a composition of matter, 
samples of the composition, and also of the several in 
gredlentB, must be furnished. 



ATTENTION, MILLERS ! ! 

MIDDLINGS PURIFIER, I'at'U Oct. 7, 1873 g 

The great excellence of our machine results— Isi . i roin 
Us cap I'lility of adjustment.*, iiy w.i en it m rendered 
suceet-sfui for separating middlings, whener ground 
"high ui low ,■" 2ud. l-'rom ltsertich nt de vie -s (oi a i ways 
keeping tUu cloth irum clogging ; and, ^i d By the per- 
fect manner of regulating Its air draught.- ,-u an to work 
efficiently in huililu wont her. by the. use nf lui - in n-hinc 
the quantity' or Hour is iu<;re- Bed, alid ne q iality is mi- 
proved, and all t.iat is valuable in the middling* is sepa- 
ratcii and converted into the lh'oL grad>*. oi fl »ur, and 
may l)e re^rnutid wiiii the Wiie-'t. Ti.is simple and val- 
uable invention lias already become knowu and mceifl 
tije must decided appmhation oi nul'ers. 

Send for Circulars. Suite riguts ior Sale by 

liA.\D.J.\ it WICtIjiI.U, -Mau'l'ie, uayton, Ohio. 



fal KAA yea: ly made by AkciHs In their si aie mo 
jj) A O^JVf ments pelliug our :& new articles. Samnles 
;>5c. catalogues free. Am. Novelty Co. .302 U'way. N.Y 



^ASil KAS'XENErt— tvteut Right tor Sale 

5 G. E. FAIIMER, 48 East iG.h St., New York' 



WOODWARD'S 

NATIONAL 

ARCHITECT 

i 1000 Working Drawings, 
•^g^ Plana, Detnils, 

&^'f- Specifications & Estimates, 
Twelve Dollars, post- 
paid. 

MOMIKTON'S NATIONAL, I Six Dollars, post 
isTAlltllUl I.DEk, \ piiid. 

MOKC'-KTON'S NATIONAL) m v n»1li™ »f' 
CAUPUNTibU *fc JOINER, f ™ ai Vi 

I'l-uuiing and Ruotiuu. ) i* aiu ' 

ORANfiE Jl'DD & rO„ 

245 Broadway, New York 




© 1874 SCIENTIFIC AMERICAN, INC. 



JANUARY 17, 1874.] 



SfiimSEx |wm. 



45 



BAIRD'S 




FOR PRACTICAL MEN. 

My new.revlBed and enlarged Catalogue of PRACTI- 
CAL AND SCIENTIFIC BOOKS— 96 pages, 8vo.-wlll be 
lent, free of poBtage, to any one who will favor me with 
hie address. 

HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 
406 WALNUT STREET, Philadelphia. 

Amateur Mechanics 9 
Workshop : 

A treatise containing pla'n and concise directions for 
the manlpulatln ot Wood and M-tals, including Cast- 
ing, Forging, Brazing, Sulderlug, and Carpenlry. By 
the aurh.ir of tne " Lalhe and us Uses." Third edi- 
tion, Illu traied. 8vo *3 00 

Contents. — Introduction— Blowpipe Manipulation 
Grlftin's Blowpipe; Brazng; Brass 1'urning; Brass, to 
Lacquer • Bronzing ; Uanti-e FlasBs and Patterns ; Case- 
hanli'nlng; Cured Works: Chasing ScrewB j Cast Iron, 
to Tin: Cost of Lathes; Cutting Teeth of Wheels; 
Dovetailing; Drilling Metal j False Cores for Casting; 
Filling-, Forge Tools; Fluxes for Soldering; French 
Polishing; Polish Finishing; Gluing; Grlflia's Lamp 
Furnice- Gnld Solders; Hardwood I'. ruing; Hardening 
and Tempering ; Ivory, to Turn: Iron Turning; Lathe, 
Description; Lathe, Details; Lathe Ci.uckb; Lathe, 
Overhear! Motion; Lacquering; Malleable Castings; 
Me al I'urm.ig; M iklngSulderfur Tin ; Mounting Grind- 
stones- Maysinlth's Hand Drill; New Tool for making 
Screws ; Overhead Gesr for Lathes ; Plumber's Work on 
Lead; Principles of 'Jutting Tools ; Scientific Construc- 
tion of Tools; Screw Stock aa« Dies; screw Plate; 
Screw Cutting in the Lathe; Sharpening and Grinding 
Tools • Slide Rest ; Small Furnaces for Casting ; Soften- 
ing Steel ; Stalnlog Woods ; Spiral or Elizabethan Twist; 
Surfacing Sott WnodB; Substances fir Polishing ; to 
Hollow soft Woods; Tools (or Surfacing Solt Woods; 
Wheel Cutting; Wood Turning; Workbench Fittings; 
Welding Iron; Working in sheet Metal; VVhitworth's 
Die Stocus. 

%W~ The above, or any of my Books, sent by mall, free 
of postage, at the publication prices. 

Mv ne v ana enlarged CATALOGUE OF PRACTICAL 
AND SCIENTIFIC BOOKS— !» pageB, 8vo.-sent, free of 
postage, to any one who will furnlsn hh> adareBb. 

HENRY CAREY BAIRD, 

INDUSTRIAL PURLISHER, 
406 WALNUT STREET. Philadelphia. 



A CHANCE TO SAVE MONEY. 
A MAGAZINE AND A NEWSPAPER. 

BOTH FOB LITTLE HOBS THAN THB PBICE OF ONE. 

The New York Tribune has completed 

arrangements with the principal magazines and periodi- 
cals of thlB country and Europe, by which It Is enabled 
to supply these publications, together with either edition 
of The Tribune, at a very marked reduction from the 
regular subscription prices. The periodicals for which 
subscriptions may be sent, at any time, to The Tribune 
are given below, with the regular price of each aid the 
reduced price of the combination with The Tribune: 
Paoll8hers'_Wlth With 
regular 
price. 

Harper's Mag azlne $4 00 

Harper's Bazar 4 00 

H.rper'B Weekly 4 00 

Every Saturday 5 00 

Scnbner's Monthly 4 00 

St. Nicholas . 8 00 

Llttell's Living Aee s 00 

JSorrh American Review 6 00 

International Review 5 00 

De mores t's Monthly 8 00 

Fortnightly Review 6 00 

Atlantic Monthly 4 00 

Galax v 4 00 

The Eclectic 5 CO 

Scientific American 3 00 

Popular Science Monthly ... 5 00 
New York Medical Journal... 4 00 

Appleton'B Journal 4 00 

Phrenological Journal 3 00 

The Science of Health 2 00 

Amer Educational Monthly.. 2 00 

New-fork Weekly 8 00 

Tnrf , Field and Farm . . 5 00 

Leslie's Illustrated Newspaper 4 00 

Chimney Corner , 4 00 

Leslie's Lady's Journal 4 00 

Leslie's Bovb' & Girls' Weekly 2 50 

Pleasant Hours 1 50 

Boysof America ■ 1 50" 

Oldand New 4 00 

Godey's Lady's Book 8 00 

The Nursery 1 50 

Daily Graph 1c 12 00 

Nature 500 

Blackwood'B Magazine 4 00 

The Edinburgh Review 4 00 

London Illustrated News 14 00 

London Graphic 14 00 

Punch 700 

Make your own selections from this list and remit 
either by money order, draft, or registered letter, direct- 
ly to The Tribune, and you will receive both magazine 
and newspaper. 

Address The Tbibune, New-York. 



A. S. GEAR, 

So!e Owner and Manufacturer of the GEAR VARIETY 
MOULDING MACHINE-Legalltyof Patents Sus- 
tained in United States Courts— Price $150, 
S175, * 30, J4..0, fMO— and Manufacturer 
and Dealer in all kinds of 

Wood and Iron Working 
MACHINERY, 

Steam Engines & Mechanical Supplies. 

56 TO 02 SUDBURY ST., BOSTON, MASS. 



THE "PHILADELPHIA" 

HYDRAULIC JACK. 

PISTON guided from both ends; all working 
parts guarded from dust ; single or double pumps, 
cylinders, shafts, rocker arms, pis tons, etc., entirely steel. 
J& \i SilKM'^jj^l PHIL IPS. JUST ICE. 

A Set of 12 Steel Lathe Dogs, 

From % to 4 inch I'l-iS 

"to2 " I 80 !; 

Iron, from K to 2 inch Iir'oo 

1 Set of Steel Clamps IJnrS 

" " Iron " fciu.uu 

Expanding Mandrels taking anything from a to 4 
Inches, &c. 
Send to C. W. LE COUNT, South Norwalk, Conn., 

for Circular. 



LEFFEL'S IMPROVED DOUBLE TURBINE 



WAier Wheel 

New Book JustOut- 1 60 Page s 

SCNT PACE 



iu ;io> p;uuus. imei uaiuu 111 Hater power, uutttess 

JAMES LEFFEL &. CO., 

Si'Ringfield, Omo. or 10!) Liberty St., N. Y.Citt. 

LOOTT LATHES, for Broom, Rake, and 
Hoe Handles. S. C. HILLS. MOourtlandt St., N. Y. 



THE PHRENOLOGICAL JOURNAL 

Ib a first-class monthly, devoted to Bclen?e, literature, 
and general intell gence, including physiology, physiog- 
nomy, Psychology, and to nil those progressive meas- 
ures calculated to improve mankind. Volume 58, for 
1874, beiina with present number, and contains much 
which will interest all readers. There are portraits, 
with biography, 'Good and Great." "Expression In 
Man iinn in Animals," "T«»n SldeB of Life," "Irish 
Wakee," " Insanity— Ir* Moral Treatment," '* \eeds of 
the Human Body," " Education," " School for De«f and 
Dumb," " Success in Life," "Origin of Coal," "Genesis 
of Geologv," " A Murderer's Story," " Life In TexaB," 
' Mound Builders, '* &c. Samnle nu nbers SO cent» ; $3 a 
year. Subscribe now. Address S. R. WELLS, No 889 
Broadway, New York. With SLientiOc American, $5.50 




(CHAMPION SPRING MATTRESS— Tht 
J latest and best Improvement.. Do you want * 
healthy and comfortable bed? Here It Is. The softest, 
easiest, cheapest, moat popular, and durable Spring Bet? 
In market. Sold by all leading dealers. Jtjo Btock com 
plete without It. wholly composed of tenacious tern 
pered steel springs, so united that the pressure la equalli 
distributed. Easily moved or carried about the houBe. 
Can be lifted, turned, or rolled up like a blanket. Both 
sides alike. No frarae.no wooden slate, no straps. May 
be usea on floor without bedstead. No under bed re- 
quired. Needs only half thickness of hair mattress. Tht 
regular <dze double bed, 1 ft. 6 In. dv 6 ft. t contains 19: 
steel upholstery springs *nd weignB only thirtj 
lbs. More springs tor your money in this bed than in anj 
other. Warranted noiseless. Any sizes made to ordei 
Bend for pictorial circular. Retail price of double bed. 
$13. Shipped, ty single bed or quantity, to all parts o* 
the wwrld. Liberal discount to tne trade. Agents want 
ed. Champion Spring Mattress Co., Makers, 103 Cham- 
Deri St., cor. Cnurch., New York. 
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SHINGLE AND BARREL MACHINERY.— 
Improved Law's Patent Shmgle and Heading Ma- 
chine, simplest and best In use. Also Shingle Ueadlng 
and -tave Jointers, Stave tsqusllzers, Heading Planers. 
Turners. &c. Address TB KVOR& Co. Lockport. N. Y, 

1882 SCHENCK'S PATENT. 1871. 

WOODWORTH PLANERS 

And Be-Sawlng Machines, Wood and iron Working Ma 
chlnery. Engines, Boilers, etc. JOHN B. SCHK-NCK'S 
SONS. Matteawan. N. T. and 118 Liberty St.. New To k 

f^ E. 1LLING WORTH, Neville St. Foun- 
Ij, dry, Leeds, England, makes a Specialty ol 
hig 10-iuch Lathes. Allpartsare interchangeable, 
being made In duplicate, Oy patent machinery, thus en- 
suring Accuracyand Excellence of Woricmansnlp. 



ORIGINAL SCHAEFFER & BUDENBERG, 
Magdeburg, Germany, Steam, Blast, Vacuum, and 
raullc Gauges and Engine Counters. 
W. HEUEKMANN, 4 Cedar St., N . Y., Sole Depot. 



Andrew's Patents. 

Noiseless. Friction Grooved, or Geared Hoist 
ers* suited to every want. 

Safety Store Elevators. Prevent Accident, if 
Kope. Belt, and Engine break. 

Smoke- Burning Safety Boilers, 

Oscillating Engines, Double and Single, l-£ 
lOO-ilorse power. 

Centrifugal Pumps, 100 to 100,000 Gallons 
per lUinute* Best Pumps In the World, pa -t 
Inud, Sand, Gravel, Coal, Grain, etc., with- 
out injury. 

All Light. Simple, Durable, and Economical. 

Send for Circulars. 

WM. D. AND.n-rWS & BKO.. 

414 w ater Street, New Tort. 




ffy For price and Photo, write direct. 



OTIS' 



SAFETY HOISTING 

Machinery. 

OTIS, BROS. «c CO., 

NO. 348 BROAJJWAV NKW YORK. 



N 



EW & IMPROVED PATTERNS.— MA- 

. CHINISTS' TOOLS— all slzeB— at low prices. 

E. GOULD. 97 to 113 N.J. R. R.Ave.. NewarK. S. J. 



WflALEN TURBINE. No risks to purchaser 
Pamphlet sent free. Setb Whaljn, Ballston Boa. N. Y. 



Toil a.-k WHY we cwn »•■)] rirrt 
Class 7 Octave i'i;i..ua lor $290? 
We answer— ltCostsleaa Lhaii $300 
make any $600 Piano »uul 
[through Ageuis, ail of whom make 
IOO per Ct. pratit. We have 
'no Ageuts, but ship direct to fami- 
lies at Factory priue, and warrant 
.._ _ 6 Years. Send for illustrated cir- 
cular, in which we refer to over 500 Bankers, Merchants, 
&c. (some of whom you may know), using our Pianos, 
in 44 States and Territories. Please stale v, here you saw 
this notice. 

U. 8. Piano Co., 8 1 Broadway, N. Y. 




BOILERS AND PIPES COVERED 

With "ASBESTOS FELTING j" saves twenty-flve per cent. 1 n fuel. Send for circulars. 

ASBESTOS FELTING COMPANY, 

Nos. 816, 318, 320, and S22 Front Street, New York. |»- Asbestos In all quantities and qualities for sale. 



The HAWLEY KILN 

for burning brick, tile, pottery, &c. Produces uniform 
resultB, avoids Inferior stock; Baves fuel, labor and 
time. European Patents obtained. For privileges at 
home or abroad, addreBB a. R. MORGAN 

103 Fulton St.,Newfork. 



ZVIU 



■w 



ttr NEW CATALOGUE FREE. 
Small Tools of all kinds ; also GEAR WHEELS, parts 
of MODELS, and materials of all kinds. Castings of 
Small Lathes, EnglneB, Slide Rests. &c. 

GOODNOW & WIGHTMAN, 

23 Cornhlll, Boston, Mass. 



$1,500,000. 

Fourth Grand Gift Concert, 

FOB THB BXNBFIT OF THB 

PUBLIC LIBRARY of ET. 



DRAWING DBFBBRBD TILL 

31st of March Next, 

to complete the sale of tickets and make a 

FULL DRAWING. 

12,000 Cash Gifts will be Distributed by lot 
among Ticket Holders. 

LIST OF GIFTS. 

ONE GRAND CASH GIFT (230,000 

ONE GRAND CASH Ult'T 100,000 

ONE GliAND CASH GIFT 50,000 

ONE GRAND CASH GIFT 23,000 

ONE GRAND CASH GIFT 17,500 

10 CASH GIFTS, JKp.OOO each 100,000 

30 CASH GIFTS, 5,000 each 130,000 

50 CASH GIFTS. 1,0(10 each 50,000 

80CASHGIFIS, 500 each 40,000 

100 CASH GIFTS, 4C0 each 40.000 

11)0 CASH GIFTS, 300 each 45,000 

250 CASH GIFTS, 200 eacn .- 30,000 

325 CASH GIFTS, 100 e;ich 32,300 

11,000 i-ASH GIFTS, 50 each 550,000 

Total, 12,000 Gifts, all Cash, amounting to 81 500,000 
IW The concert and distribution of gifts will posi- 
tively and unequivocally take place on the day nowjlxed, 
whether all > he ticketB are O old ur not, and the 12.00U gifts 
all paid In proportion to ti e number of tickets sold. 
PRICE OF TICKETS: 
Who le Tickets, S50 ; Halves, $i5; Tenths, or each cou- 
pon. *5; Eleven W .oleTlckeis ior $500; 22X Tlcke'8 for 
♦LOCO; 113 Whole Tlckeis for 5.000; 227 Whole Tickets for 
$10,000. No discount on less than $500 worth of tickets. 
Apoiicatlone for agencleBand nrderB for tic net 8 should 
beaddressed to THOs. E. BRAJ1LETT1, 

Agent Public Library. Ky., andManauer G.ft Concert, 

Public Llbrarv Bull.ilng, Loumvllle, Ky.,or 

THOS. H. HAVs & CO., Eastern Agents, 

60H Broadway, New Vobe. 

The American Turbine Water 
Wheel, 

Recently Improved and submitted to 
thorough scientific tests by James 
Emerson, showing the following use- 
ful effect of the power of the water 
utilized, being the highest results ev- 
er known. 

Percentage of Part Gate : X, 50.08 ; 
H.69 64; %, 78.73; fc, 82.53: U, 82 90. 

Percent, of Whole Gate: 83.14. 

A full report may be obtained of 
STOUT, MILLS & TEMPLE, Day- 
ton. Ohio. 

YfASON'S PAT'T FRICTION CLUTCHES 
IVl are manufactured by Volney W. Mawon & Co., 
Providence, R. I. Agents, L. B. BROOKS, 60 Cliff street, 
Vew York: TAPLIN. RICE 4 CO.. Akron. Ohio. 

P. BLAISDELL <& CO., 

Worcester, Maes., 

Manufacturers of the Blaledell Patent Upright Drills, 
and other first-class Machinists' Tools 





I'Uc ttn.1 thai Ihle Slitting im« .;> pel Cum feiCilicI 

strength, a finer finish, an ale truer togage.iQanaiiy othei 
In use, renders It undoubtedly the most economical. We 
ire also the sole manufacturers of the Celebrated Col- 
lins Pat. Coupling, and fnrnlBb PulleyB, HangerB,etc, 
jf the moBt approved Btyles. Price llBtB mailed on appli- 
cation to JONES & LAUG-HLINS. 
Try street, 2d and 3d aveaueB, Pittsburgh, Pa. 
190 S. Canal bl., Chicago. 

tyStockH of thlB Shafting In store and for Bale bj 
FULLER, DANA & F1TZ. Boston, Mass. 

GEO. PLACE & CO., 121 Chambers street. N.Y. 

PlffKCEifc WHALING. Milwaukee. WIb. 



.HANDLES 



UPRIGHT SHAPING. BORING. 
MORTISING AND CHAIR- ROUND 

(OoTTQi^V^ACHINE^Q^A?-'^ 



stave, heA?^ key s^ Machine 3 ' 

PULLEY B0RING)>^T MachinFS 
S «\7am f 0R TRANSMITTING POWER. 



STENCIL BUS 

stencils and Key Checks, with 

maHlrg from $5 to $30 a day. Send for catalogue and 

Bamplea to S.M .SPKNCEEU17 Hanover St ,Boston,Mass. 



For cutting business 
_, ^_ mjm „ Htenctls.all sizes. Also 
complete outfits for Clothing 
.Stencils and Key Checks, with which young men are 




Vi WROUGHT 
IRON 

Beams &G/rders 



THE Union Iron Mills, Pittsburgh, Pa 
The attention or Engineers and ArcMtPCts 1b called 
to our improved Wrought-lron Beams and Girders (pat 
ented). in which the compound welds between the stem 
and flange*, which have proved -o oblectionable In th' 
old mode of manufacturing, are entirely avoided, we art 
prepared to furnish all Blzes at terms as favorable ascai 
be ootalnedelBe where. For deBcrlptlvelithjgraphaddresf 
Carnegie.KlomaB&Co, Colon Iron MIIIb. PHtsourgh.Pa 



Niagara Steam Pump. 

OHAS. B. HARDICK, 



23 Adams St.. Brooklyn. N. Y. 



Young America Printing Press. 

For lull particular* of the cheapest, moBt Blm 
pie, durable, and effective press ever made, 
address JOSEPH WA'SON.8 Provluce Street, 
Boston ; 53 Murray Street, New 1 orK. 

AGENTS WANTED 

FOR 



EMPLOYMENT: 



FOR 

ALL. 



j Thelnflepenflent 



A flrat-cliBB Family and RellglouB Journal. From 
$100 to $230 easily made. Kach subscriber receives a 
premium worth more than the subscrtpUo', price. Our 
new etegant Chromo, "Memories of Chllduood," size 
17x21, now ready for delivery. We want special Agents 
for every town. For Terms and List of Pre ml u me, 
address H. C. BOWEN 3 Park Place, New I'ork. 




Barnes' Foot & Steam Power 
Scroll Saw. 

For the entire range of Scroll Saw 
Ing, from the Wall to the Cornice 
Bracket, 3 in. thick. Every Wo >d- 
workershould have one. Fouryears 
in market— thousands uslne theai. 

Persons out of work, or that have 
Bpare time, can earn with one of 
these foot power machlneB from 40 
to SOctB. per hour. It Is a pieaBure to 
run one. —Say where you saw ihlB, 
and send for full deBcrlpnon to W. 
F. & J. Barnes, Rockford, Winne- 
bago Co. Ill, 



$375 



A MONTH to Male or Female AgentB. 
Novelty Co., Blddeford, Me. 



PUNCHING 

| AND 

1 DKOP PRESSES. 



Fortne Best and Cheap- 
est Address THE STILES 
& PAKREU PKESS CO. 

MlTJDLBTOWN. 0<) VS. 



3hZU ti. 



per day. 1000 Agents wanted. Par- 

cularsfree. A.H.BLAIU & CO ..St. LouIb.Mo. 



WANTED— AN HONEST MAN OR WO- 
MAV In every town and county. To thoBe out 
of work orhavtng leisure time, Twenty-five Dollars 
a. Week and expenses uarauteeil. WEBSTER MANU- 
FACTURING COMPANY, Ansonii, Conn. 



A DAY made by Agents Belling our newly pat- 
ented no /cities. Samples mulled for 25c. Cata- 
logues free. Felt on & Co.. 119 Nassau St., New Vork. 

OOD-WORK1NU MACHINERY GEN- 



W 



. . erally. Specialties, Woodworth Pianersand Rich- 
ardson'? Patent Improved Tenon Machines. 
Central, corner Cn'on it., Worcester ( Mass. 

WITHRBBy RIM4H & RICHARDSON. 



Machinery, 



Wood and Iran WorKlng of every kiud. Leather and 
Rubber Belting, Emery Wheels, Babbitt Metal, &c. 
GEO. PLACK & CO., 131 Chambeis St. N.J. 

Best and most perfect SbaftlDgever made, con3iancly 
on hand In lfc-'ge quantities, furnished In any lengths up 
to'Ult. Al^o, y&r. Coupling and Self-olllng adjustable 
Hangers, pulleys, etc. GEORGE PLACE & CO., 

121 CiioinOers Street, New York. 

Sturtevant Blowers. 

Of every size ana description, constantly on .iand. 
GEORGE PLACE & CO.. 
121 Chambers Street, New York:. 

ICHARDSON, MEK1AM & C(X : 

Manufacturers of the latest 'mproved Patent Dan- 
els' and Woodworth Planing Machines, Matching, Sash 
a,nd molding, Tenoning, Mortising, Boring, Shaping, Ver- 
tical, and Circular Re-sawing Machines, Saw Mills, Saw 
Arbors, Scroll Saws, Railway, Cut-oil, and Rip-saw Ma- 
chines, Spoke and Wood Turning Lathee, and various 
other Kinds of Wood-working Machinery. Catalogues 
and price lists Bent on application. Manufactory, Wor- 
cester, Mass. Warehouse, 107 Liberty at, New Vork. 17 



WOODBURY'S PATENT 

Planing and Matching 

*nd Molding Machines, Gray <fc Wood's Planers, Stdfolllng 
3a w Arbors, and other wood working machinery. 

S. A. WOODS, j 91 Liberty dtrcet, N. Y.; 

Rftnd for Circulars. Jfi7Rtidhnrv «tr*»*-t Ronton. 




EAGLE FOOT LATHES, 

and Amateur Tools fortheHolid iyb 
Presents for the Boys— Seiislb.e— In- 
siructive— Beneficial 

W T . L. CHASE & CO., 

93, 95, & <J7 Liberty St., 
New York. 



1873 and 1874. 

Catalogues Free. 

Machinists', BlackBmithB,' Model Makers', Pattern Ma- 
kers'. Organ Builders', Piano Makers', and Tools and 
Supplies for all classes of Mechanics. 

A. J. WILKINSON & CO.. Boston. Maos 



MACHINERY 



NEW and 2d-I]ANI>.« 

Send for Clrc ilar. Chas. PLACE 
& CO. 60 Vesey St.. New York. 



THE HORTON LATHE CHUCK, from 4 
to 36 inches, with the new Patent .law. Address 
THE E. HORTON & SON CO.. Windsor Locks. Ct. 



PORTABLE STEAM ENGINES, COMBIN- 
Ing the maximum of efficiency, durability and pcon- 
omy, with the minimum of weight and orlce. They are 
widely and favorably known, more than 1,000 being In 
jBe. All warranted satisfactory or no sale. Descriptive 
-IrcularB sent on application. Address 

THfe J. C. HOADLKY CO. Lawrence. Mass. 
97 Liberty at.. New YorV. 



Hn (1 



ucut cm 



(Erfincl 



uicier. 



Siefe groge unb tptigc (Sfaffc urtfrcr $f<e> 
biSIferitng ntad)cn hrir bcjonbc:8 barnnf 
jufmcrljam, bag un|rc ^irma burd) iljve 9?cr- 
6inbung mit JBaltjington unb ben curopaijdjen 
^autitftcibtett, befonbete S3ort[)«le jur ©r(ar.^ 
gung Bon in- unb auSlanbijdjcn *patcntcn 
btctct. 

3eber Etfinbcr, glcidjBtd lwtdjcr 9fationa(i- 
tot angeprig, ift butd) bk libcralcn ^cteutge. 
Jelje bcr Screinigten Staatcn jum ipatcniidju^ 
fiir ©tfinbungen bcredjtigt. llii(vc girnia ift 
beveit, geftiitst auf 26jiif)tige(5r[Q()ruiig, bnitidje 
Grfinbcr jeber 3 e i' J u Ofvailjcn unb ju niujiigcii 
^Jrcifcn rnjd) unb piinftlid) ^Satcntc ju crlangeu. 

2)tc Seutjdjc Section ift in ben .^'inben 
fiib,igct bcutjdjtr Sngcnieure, i.cid)c in bet 
Office berfonlid) mit ©rfinbent bcrfehren 
tterben. 

3)er „Scienti£c American" ttiirb in feinen 
Sbattcn bie bebeutenberen Grfiubmigcn be> 
tyredjeu. 

(SorrejBonbens erbeten unb brombt beant< 
mortet. !j3amp^Ute in beutfdjcr Suradje tuet« 
ben ouf Sctlangen franco jugejanM. 

Jlbrefrtre: 

55i«nn & go., 

« „8dentific J merican" Patent Agentur, 
87 Start Wow, 

New York City- 



© 1874 SCIENTIFIC AMERICAN, INC. 



4 6 



$timtith %mmtm. 



l[ January 17, 1874. 



^Avftttetmntto. 



Back Faec $1.00 a line. 

Inside Page - ------ 75 cents a line. 

Engraving* may head advertisements at the same rate per 
line, by measurement, as the letter press. Advertisements 
must bereceved at publication office as early as Friday 
morning to appear in next issue. 



KIDDER'S PASTILES— A Sure Relief for 
Asthma. STOWELL&CO. Charlestown. Mass. 



BORING ILL. 

For Sale, Ronne; Machine. 48 inches Swing, with Slot 
ting Attachment, made by Tliayer, Houghton & Co. , «■ or 
GcBter.Mass. It has been used but little, and is in ex- 
cellent condition. Apply to „„„„„ 
NILES TOOL WORKS, 

Hamilton, Ohio. 




WIRE ROPE. 

JOHN A. ROEBL ING'S SON 8 

MANTTFACTTJBEBS, TRBNTON, N. J. 

C^OR Inclined Planes,Standing Ship Rigging , 
Bridges, Ferries, Stays, or Guys on Derricks & Cranes 



Tiller Ropes, SaBh Cords of Copper and Iron, Lightning 
Conduct*™ of Copper. Special attention glv 
lng rope of all kinds for Alines and Elevators. 



l attention given to holBt- 

, . _ ind Elevators. Apply for 

circular, giving price and other Information, beua for 

Damphlet on Transmission of Ptwer by Wire RopeB. A 

large stock constantly on hand at New York Warehouse* 

No. 117 Liberty street. 



BUILDERS 



Send for Catalogue. A..T.BICK- 
NELLA CO.,21Warronst.,N.Y. 



KEEP YOUR BOILERS CLEAN. 



ANTI LAMINA 



prevents and removes Bcale In Steam Boilers— does not 
Injure rhe Iron. In use over six years. Patented. Cor- 
respondence invited from dealers in supplies. ' 

JOSIAH J. ALLEN'S SONS. Philadelphia. Pa. 



PRATT'S 

A S T E A L 



OIL. 



Safest and beBt Oil ever made— burns In any lamp — for 
sale everywhere. C HAS. PRATT & CO. 

Established 1770. 108 Fulton street, N. T. 



JUDSON'S 
PATENT LATHE CHUCK 

was awarded a diploma, by the American Institute Fair 
at New York. 1873. DWIGHT ROBERTS, M'f'r, 

Wythe Ave., Brooklyn, N. Y. 




Working Models 

And Experimental Machinery, Metal, or Wood, made to 
order by J. F. WERNER. 62 Center at.. N. Y. 



S<OI-Z-«»rW hOOJiO 



EXTBA HEAVY AND IMPROVED. 

1UCIUS W. POND, MANUFACTURER 

Worcester, Mass. 
Warerooms. 98 Liberty Street, New York. 

A. C. STEBBINS Agent. 




Todd & Rafferty Machine Co. 

MANUFACTURERS OF 

The celebrated Greene Variable Cut-Off Engine ; Lowc'b 
Patent Tubular and Flue BoilerB ; Plain Slide Valve Sta- 
tloBary, Hoisting, and Portable Engines. Boilers of all 
kinds. Steam Pumps, Mill Gearing, Shafting. &c. ; Silk, 
Tow, Oakum, Bagging, Rope, Flax, and Hemp Machinery. 
AgentB for the New Haven Manufacturing Co.'b Machin- 
ists' TooIb; for Judson'B Governors ana Stop-Valvee : 
Sturtevant BlowerB; and Differential Pulley-Blocks. 
WAREROOMS. 10 BARCLAY ST., NEW YORK. 
WORKS, PATERSON, NEW JERSEY. 



BUERK'S WATCHMAN'S TIME DE 
TECTOR.— Important for ah large Corporations 
and Manufacturing concerns— capaole of controlling 
with the utmost accuracy the motion cf a watchman 01 
patrolman, as the same reaches different stations of hie 
beat. Send for a Circular. , J. E. BUERK, 

P. O. Box 1,057 Boston, Mt»BB. 
N. B.— This detector Is covered by two U. 8. Patents 
Parties using or selling these Instruments without au- 
thority from me will be dealt with according to law. 



GLA^B s~\l"OULDS for Fruit Jars, Patent 
Lamps, ixL Bottles, etc., made byH. BROOKE. 14 
years at White and Centre Streets, New York. The short- 
est and cheapest way order direct of Mould Maker. 
fW Particular attention paid to MOULDS for 
tfVENTORS. 



500.000 IP IRON MELTED IN 8i HOURS. 



ABBREVIATED L'ETTl'IR 



MESS THWAITS & CARBUTTJ mar s th | 87G 

MAKERS ROOTS BLOWER ENGLAND/ abbreviated lettcir. 
I USED TWO NS 5 ROOTS BLOWER WHEN CASTING 

THE 250 TON ANVIL BLOCK 

MELTING 30 TONS IRON PER HOUR. 

I SHALL IN FUTURE EXCLUSIVELY RECOMMEND THIS BLOWER'.' 
RH.&F.M.RO0TS CONNERSVILLE IND. ]W. IRELAND 
SSTOWNSEND GENt AGT 31 LIBERTY ST.N.Y.I patentee inlands cupol*. 



STURTEVANT PRESSURE BLOWER AHEAD, 



William Smith's National Foundry 
and Pipe Works, 

Pittsburgh, Pa., Oct. 22, 1872. 

Mr. B. F. Sturtevant, 

72 Sudbury St., Boston, Mass. 
Dear Sir, — We are pleased to report the most 
satisfactory results with your No. 9 Pressure 
Blower running on our 72 inch Cupola, melting 
45 tons of iron in two and one-half hours, 
and believe we could do better still by re-arrang- 
ing our blast pipes. 

Yours, Truly, 

WM. SMITH & SONS. 



N. B. 18 TONS of iron melted per 
hour with ONE blower. 

B. F. STURTEVANT, 

Patentee ana Sole Manufacturer of the Sturtevant Blower, 

72 Sudbury Street, Boston, Mass. 



SOTE'S MILL FURNISHING WORKS 
sre the largest In the United States. They make 
Millstones, Portable Mills, Smut Machines, Packers, 
Mill Picks, Water Wheels, Pulleys and Gearing, specially 
adapted to flour mills. Bend for catalogue. 

J. T. NOYE & BON. Buffalo. N.Y. 




DOUBLE ACTING 

B UCKE1-PL UNGER 

SteamPumps 

ALWAYS RELIABLE.* 

VALLEY MACHINE COMPANY, 
Easthampton, Mass. 



1MB HEALD & SISCO 

Patent Centrifugal Pumps, 

VERTICAL & HORIZONTAL. 

First Premiums at Mew Orleans, Cincinnati, and New 
York. " Medal of Special Award," American 
Institute, 1872. 
Perfect satisfaction guaranteed. The cheapest, most 
durable, popular and aucceBeful Pump known, for Paper 
Makers, Tanners.Contractors. Brick Makers, Distillers, 
etc. Pumps with engine on frame, complete, at low 
figures, lor Wrecklng,l)redging, Irrigating, etc. Illustra- 
ted pamphlet.f ree. ^00 references to parties actual ly using 
the Pump . 24 pages of the strongest possible testimony. 
" HEALD, SISCO & CO., Baldwlnsville, N.Y. 



Address 




Safety Steam Power Co. 



30 CORTLANDT STREET, 
NEW YORK 

Superior Steam Engines and Boil- 
ers, by special machinery and dupli- 
cation of parts. They are Safe, Eco- 
nomical, Easily Managed and not lia- 
ble to derangement. TheirCoMBiNED 
Engine and Boileb Is peculiarly 
adapted to all purposes requiring 
small power. More than 400 engines, 
from I to 100 horse power, in use. 
Send for illustrated circular. 



IRON STEAMSHIP BUILDERS. 

NEAFIE & LEVY, 

PENN WORKS, 

MARINE ENGINES, BOILERS. AND BUILD. 
EKS OF COMPOUND ENGINES, 

PHILADELPHIA PA. 



PSoto-Engrsving ~^Q. 

( 62 Courtlandt Street. " \ 

fo&XaSh* f *••— y ,OTW YOKE. 



BELIEF 

For newspaper, Boole &^<L 



YnmrtA In 





.ustratlozia 



ical process, from all 

BIO IN XL DeHIQNS, PHOTO- 



asd-I_nj^T|b.vwt 

vastly superior to wood 

ig surface is nmoo'th as glass, and tha 

jt engravings. We gn&r&utee all'-orlr 

and tharp on either vet or dry paper, d' 

type or wood cats can be printed. 

ritioca for Manufacturers' Catalogues a Specialty. 

i avtrag* about HALF the usual rates for mood cvtd 
L Circulars Free, Boole of Specimens 11.00. 

: * Scientific American " uses our plates. 



IRON PLANERS, 

ENGINE LATHES, DRILLS &c. Send for Price List. 
NEW HAVEN MANUFACTURING CO., 
New Haven, Conn. 




The"BEST Solid Emery 

WHEELS %nd patent Grinding Ma- 
chines are manufactured by the 
American Twist Drill Company, 
WoonBOcket, R. I. 

XW Evert Wheel and evert 
MAcniNE WARRANTED. 



SCIENCE RECORD 

A Yearly Compendium of Scientific Progress and 

Discovery. 600 pages, octavo. Price $2. 50, 

Illustrated. The volume for 1814 

will be Issued In .Tanuary next. 

The volumes for 1872,1873, 

now ready. 

THIS NEW AND 
splendid annual book 
presents in brief form the 
most Interesting Facts and 
Discoveries in the van.us 
Arts and Sciences that have 
transpired during the prece- 
ding year of title, exhibiting 
in one view tne General Pro- 

fxess of the World in the fol- 
owlne Departments : 
1.-CHKMISTKY AND MET- 
ALLURGY. 
2.— MECHANICS AND EN- 
GINEERING 
3.— ELECTRICITY, LIGHT 

HEAT. SOUND. 
t.— TECHNOLOGY —Embra- 
cing New and UBefui In- 
ventions and Discoveries 
relating to THE ARTS: 
5.-BOTANY AND HORTI- 
CULTURE. 
5.— AGRICULTURE. 
7.— RURAL AND HOUSE- 
HOLD ECONOMY. 
8.— MATERIA MEDICA, 

THERAPEUTICS, HY- 
GIENE. 
».— NATURAL HISTORY 

AND ZOOLOGY. 
10 & 11— METEOROLOGY 
TERRESTRIAL PHYS- 
ICS, GEOGRAPHY 
12.— GEOLOGY AND MINERALOGY. 
13.— ASTRONOMY 
14. -BIOGRAPHY. 

Every person who desires to be well Informed concern- 
ing the Progress of the Arts and Sciences should have a 
copy of Science Record. It Is a most lntereKtlngand 
valuable Book, and should have a place in every House- 
hold, in every Library. 

600 pages. Octavo. Handsomely Bound. Wlth#Jograv- 
Ings. price J2.50. 

Sent by mall to all parts of the country, on receipt of 
the price. A liberal discount to the trade and to tan- 
vassere. For sale at all the principal Bookstores. 

MUNN & CO., Publishers, 

37 Park Row, New York City. 

Th» SCIENTIFIC AMERICAN will be sent one year 
and one copy of SCIENCE RECORD on receipt of |5. 




SCIENCE RECORD 
r*adv. Each $2.50. 



FOR 187S4 and IS73 now 



SUPER-HEATERS 

Save fuel, and supply DRY steam. Easily attacned to 
any boiler. HENRY W. BULKLEY, Engineer. 

98 Liberty St., Sew York. 



For testing Ovens, Boiler 
fines. Blast furnaces, 
Soper-Heated Steam, Oil stills, &c. 

Address HENRY w. BULKLEY, 

S8 Liberty St., New Tort. 



Pyrometers. 



BT T. V. Carpenter, 
Box 773, New York city. 



Ad7t:rtlE'I!|r &<!■<■ 



American Saw Co. 

NO. 1 FERRY ST., NEW YORK. 

Movable-Toothed Circular Saws. 
Eccentric Geared Power Presses. 

C. HENRX HALL & CO.. » < 7 ort77uHlt St.TvTYTcity. 

THE PULS0METER. 

The simplest, most durable and ettectlve 
Steam Pusip now in use. will pump gritty 
or muddy water without wear or Inillry to 
Its parts. It cannot get out of order. 

Branch Depots: 

11 Pemberton Sauare. Bost on, Mass. 

1327 Market St.. Philadelphia, Pa 

5a Wells Street, Chicago. 111. 

South Western Exposition, New Orleans. 

811 & 81 3 North Second St., St. Louis, Mo. 




STEAM BOILER AND PIPE 

COVERING- 

Saves ten to twenty per cent. cnALMERS SPENCE 
CO., foot E. 9th St.. N\ V.: UW N. 2nd St., St. Louis. Mo. 



ROGERS' TANNATE OF SODA, against 
incrustation in boilers ; generally approved by 
Scientists and Engineers, send for Book FOUR 
OUNCES-COSTING ONLY 9 CENTS-DAILY, WILL 
CLEAN, and KEEP CLEAN, AN AVERAGE BOILER 
WITH AVERAGE WATER AND PRESSURE. 3o cents 
the pound. Address JOS. G. KOGEIts 4 CO., Madi- 
son, Ind. JJ^~ The manufacture or use of any form of 
Tannate of Soda, for above purpose, is our exclustve 
right under patents. Any infringements of same will be 
vigorously prosecuted. 




LUBRICATORS. 

DREYFUS' transparent Self-act- 
ing Oilers, for all sorts of Machinery 
and Shafting, are reliable in all Beasons, 
savlng75— 95 tier cent. The SELF-ACT- 
ING LUBRICATOR for Cylinders Ib 
now adopted by over 150 R. k. In the U. S., 
and by hundreds of stationary engines. 
NATHAN & DREYFUS, 108 Liberty Bt., N.Y. 



RANSOM SYPHON CONDENSER perfect* 
and maintains vacuum on Steam Engines at cost ojf 
one Der cent its valae. and b? its use Vacuum Pans are 
run with full vacuum without Air Pumn. Please call at 
the Company's office, Buffalo, N. Y. Circulars scut to 
any address. 




-C[',vip r y 



KWiWf^CriiiclErs 



vfflOECl 



HOUSTON'S PATENT 

TURBINE WATER WHEEL. 

Simplest, Strongest, Cheapest. Best. 

In the test at Holyokc.ln 
1872, the Houston gave the 
highest percentage ever 
shown in a reliable test and 
the highest average re- 
suits ever obtained. la 

Sraetical use Itin everywhere; 
emonstrating its superior- 
ity over nil others. Emer- 
son's full report furnished on 
application. Seud for Circu- 
lar. 

MERRILL & HOUSTON 
IRON WORKS, 

Uelolt, Wisconsin. 




PORTLAND CEMENT, 

Fromthebest London Manufacturers. For sale by 
. „_ JAMES BRAND, 55 Cliff St., N. Y. 

A .Practical Treatise on Cement furnished for as cents 




OF THE 

SCIENTIFIC AMERICAN. 

THE BEST MECHANICAL FAFEB 
IN THE WOELD. 

TWENTY-NINTH YEAR. 
VOLUME XXX -NEW SERIES. 

The publishers of the SCIENTIFIC AMERICAN b^g 
to announce that on the third day of January, 1874, u 
new volume commences. It will continue to be the aim 
of the publishers to render the contents of the coming 
year more attractive and useful than any of its prede- 
cessors. 

The SCIENTIFIC AMERICAN 1b devoted to the inter- 
ests of Popular Science, the Mechanic Arts, Manufac- 
tures, Inventions.Agriculture, Commerce, and the Indus 
trial pursuits generally ; and it is valuable and Instruc- 
tive not only In the Workshop and Manufactory, but also 
In the Household, the Library, and the Reading Room. 

The best Mechanical Paper in the WorUJ ! 
A year'B numbers contain over 800 pages and several 
hundred engravIngB of new machines, useful and novel 
Inventions, manufacturing establishments, tools, and 
processes. 

To the Mechanic and Manufacturer / 
No person engaged in any of the mechanical pur.-t:it" 
should think of doing without the sciRSTiFir: A?.icri - 
can. Every number contains from si\ to ten engraving* 
of new machines and Inventions which cannot be found 
In any other publication. 

TERMS. 

One copy, one year J3.C0 

One copy, Bix months 1.60 

One copy, four months l.W 

One copy of Scientific American for one year.aiu* 

one copy of engraving, "Men of Progress".. 16.60 
One copy ol Scientific American for one year, and 

one copy of " Science Record " for 1874 s.cfl 

Remit by postal order, draft or express. 
The poBtage on the Scientific American Is five cent." 
per quarter, payable at the office where received. Can- 
ada subscribers mu3t remit, with subscription, ysceni.- 
extra to pay postage. 

Address all letters and make all Post Office ordera anil 
drafts payableto 

MUNN & CO., 

37 FABK BOW, NEW YOBI 

THE " Scientific American " is printed with 
CHAS. ENEUJOHXSON& CO.'s INK. Tenth.. t 
Lombard sts. Philadelphia, 6,nd 59 Gold St., New Tori 
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